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Art. L — Mimoires et Souvenir$ de Augustin-Pyramus De Can- 
DOLLE, Ecrits par Lui-meme et Pubb'eis par Son Fila. Geneva 
and Paris, 1862, pp. 599, 8vo. 

De Candolle was born at Geneva on the fourth day of Feb- 
ruary, 1778; be commenced bis distinguished career as a botanist 
in Paris in the later days of the French Bepublic; he continued 
it at Montpellier until 1816; when he returned to bis native 
Geneva; wbere be died in September, 1841, — on the fifth day 
of that month, according the opening paragraph of his son^s 
preface to this volume, — on the twenty-fifth according to the 
note by the same excellent authority at the close of the Memoir, 
p. 489. Wc cannot account for the discrepancy ; but the former 
is without doubt the true date. 

The twenty-one years which have elapsed since his death have 
thinned the ranks of those who knew DeCandolle, either person- 
ally or by correspondence. The Theorie iHimentaire, the Organch 
araphicy and the Physiologie Vigilak have played their part, and 
have long ago passed out of general use. Yet, thanks to their 
influence, but more especially to the ProdroinuSy the name of De- 
Candolle is still perhaps the most prominent one with the culti- 
vators of the science m general the world over, — is associated, 
not indeed with the profoundest depths, but with a larger amount 
of botany, than any other name except that of Linnaeos. These 
are the personal memoirs of an industrious, highly useful, pros- 
perous, and honored life. Begun at middle age, perhaps mainly 
lor the writer's own satisfaction, or that of his family, and con- 
Ax. JouB. Soi.-^sooHD SsBiBf, VoL. XfXV^ Na 106.— Jam., 1S68. 
1 
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2 Memoirs of DeCandoUe. 

tinned, at considerable intervals down to bis last jear, and evi- 
dently witb a growing expectation of future publication, — they 
have appeared none too soon to secure the most interested, but 
rapidly narrowing circle of readers. The outer circle, however, 
is as wide as ever, embracing all the lovers of botany in our day, 
to none of whom can the name of DeCandolle be indifferent. The 
memoirs portray, not so much the botanist as the man. Indeed, 
the perusal was rather disappointing to us in the former regard. 
We expected to get fresh glimpses of his mind at work upon 
the problems of the time, and to watch the rise and development 
of the ideas which brought him fame. That could be had, how- 
ever, only from letters, diaries, or other contemporary records : 
these are only reminiscences. On this account, too, and perhaps 
because the record was made with only a dim and distant view 
to publication, the narrative somehow has not all the vivacity 
and sprightliness, nor the ready flow of language, nor the afflu- 
ence of anecdote, which those who personally Knew the writer 
would have expected. There are, however, many favorable 
specimens of DeCandolle's powers of delineation, and some 
amusing anecdotes or interesting recollections of distinguished 
savans and others. 

The family of DeOandoUe (to retain the style of orthography 
which is kept up at Geneva, in which the De is written as a sub- 
stantial part of the name) is an old and noble one in Provence ; 
and a branch of it, reaching Naples in the thirteenth century in 
the suite of the Anjou princes, flourished there, under a name 
gradually changed from Candola to Caldora, down to the middle 
of the sixteenth century. Auamtin-Pyramvs DeCandolle derived 
one of his baptismal names n'om his ancestor, Pyramus de Can* 
doUe, who, becoming protestant, fled from Provence to Geneva 
in the year 1591, following an uncle who had already been estab- 
lished there for thirty or forty years. Augustin was the name 
of his father, in his earlier days a Genevan banker, a member of 
the state council, military syndic, and, about the time of the 
outbreak of the French Revolution, Premier Syndic of the little 
republic. Displaced by an earlier coup d'etat just as he was about 
to enter upon the duties of this office, he had retired into the 
country just in time to escape the worst perils of the woful imi- 
tation at Geneva of the reign of terror, in July, 1794, although 
he was condemned to death for contumacy, and his property in 
the city for a time sequestrated. The rest of his life was peaceful 
and long: he attained the age of 84 years, and died in 1^520. 

Augustin- Pyramus, the writer of this auto-bio^raphy, appears 
to have been remarkable in his boyhood rather for quickness of 
learning than for scholarship. His early tastes were for belles- 
lettres and poetry. Specimens of his poetical productions, both 
of his youth and of matorer years, are appended to the volume. 
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Of their merit we cannot pretend to judge. At the age of six- 
teen he happened to attend a few lectures of a short course on 
Botany, given by Vaucher, — who, living to a venerable age, sur- 
vived his distinguished pupil. Here he learned the names of the 
parts of the flower, but notning whatever of classification, having 
gone into the country for the summer before that portion of the 
course was reached. But his curiosity was awakened ; and in 
his leisure hours he began to collect, observe, and even to describe 
the plants he met with in his rambles, at first without any botan- 
ical Dook whatever to guide him, and without any idea beyond 
thlt of amusement or relaxation. The next winter, returning 
to Geneva and to his colleffe studies, he came to know Saussure, 
then in his last years and half paralytic. The veteran physicist, 
while he endeavored to attract the young man to scientific pur- 
suits, discouraged his predilection for botany. That he regarded 
as quite unworthy of serious attention. Another summer passed 
upon the side of the Jura, however, and the perusal of Duhamel's 
Physique df.s Arbres, of the Researches upon Leaves of the pastor 
Bonnet (a friend of his father), also of Hale's Vegetable Statics, 
which he painfully translated from the English, and finally the 
acquisition of the LinnS de VBurope of Gilibert — in which the 
Linnsean artificial classification even then annoyed him l)y its 
incongruity with the natural relationships which he already 
recognized, — these had by this time fixed his fate before he was 
at all aware of it; and perhaps had even determined in some 
sort his characteristics as a botanist. 

An unexpected opportunity to pass the ensuing winter in 
Paris opened the way. This occurred through an invitation from 
Dolomieu, who, while young DeCandoUc was herborizing in the 
Jurn, had been mineralogizing in the Alps, attended by two of 
DeCandolle's school-mates, Picot and Pictet. In the autumn of 
1796 the three young men proceeded to Paris, under the auspices 
of Dolomieu, who secured for DeCandolle a lodjring immediately 
over his own apartments, and presented him to Desfontaines and 
Deleuze at the Jardin des Plantes. No botanical lectures were 
given at that season of the year; but DeCandolle attended the 
principal scientific courses then in progress; among them those 
of Fourcroy and Vauquelin upon Chemistry, of Portal and Cu* 
vier upon anatomy, and of Hauy upon mineralogy. It was 
at this early period that his acquaintance and life-long inti^ 
macy with the excellent* Delessert family commenced. By a 
rather ingenious device he contrived to make the acquaintance 
of I^marck, but he gained little thereby in the way of botany, 
Lamarck being just then wholly occupied with the discussion of 
chemical theories. When DeCandolle returned to Geneva in 
the spring of 1797, Lamarck sent by his hands a volume to 
Senebi^, and so he came to know his amiable countryman, who^ 
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in ascertaining the capital feet that plants decompose carbonic 
acid, may be said to have laid the foundation of modern vegeta- 
ble physiology. The first genus which DeCandoUe established 
(in 17y9) was Senebiera, 

From his narrative it would appear that, during this summer 
of 1797, the ambitious young botanist of two years* standing, and 
only 18 years old, had not only conceived the idea of writing an 
elementary work, but actually traced the plan and wrote some 
chapters o{ it ! He even states that from this period date the first 
observations and the conceptions — confused indeed, but correct — 
of the part which the abortion and the union of organs pl«ny*in 
floral structure, — namely, the ideas which principally distinguish 
the Theorie £lementaire^ published fifteen years later. How far 
these ideas were developed, however, wc nave no menus of as- 
certaining. One would like to see an extract from this early 
manuscript, in confirmation. 

Tbe following winter he began to study law at Geneva. But 
with the little State now annexed to the great French Republic, 
the prospects were not encouraging. A career must be sought 
elsewhere. DeCandolle determined to study medicine, at the 
same time prosecuting his botanical studies, so as to have a 
double chance, by falling back upon the former in case the latter 
failed to support him. 

In this view, he returned to Paris in the spring of 1798, just 
in lime to see his patron Dolomieu set out for Egypt, as one of 
the savans of that famous expedition, and to decline a pressing 
invitation to accompany him. Taking a lodging in the Rue Co- 
peau, to be near the Jardin des plantes, he attended the hospitals 
swwl medical lectures, which he disliked, but recompensed him- 
self at the Garden of Plants with the courses of Lacep^de, La- 
marck, Cuvier, and Hauy, omitting the botanical lectures, as not 
to his mind, but sedulously examining the plants of the Garden. 
He renewed his ikjquaintaoce with Lamarck, at whose request 
lie wrote a few articles (uavier the letter P) for the Dkiionaire 
Encyclopedique, Lamarck himself by this time had quite aban- 
doned Botany. 

It was to Desfontaines tiaat DeCandolle was indebted for an 
immediate opportunity of beginning his botanical career. It 
came about tnus: L'Heritier, who appears to have been wealthy, 
had engaged Redoute, the<5elebrated flower-painter, to prepare 
drawings of all the fleshy plants in cultivation, it being impossi- 
ble well to preserve them ia ihe herbarium. The artist under- 
taking to publish these drawings, applied to Desfontaines for a 
botanist to furnish the descriptive letter-press. The kind Des- 
fontaines recommended DeCandolle, and moreover offered to 
direct him in the work. He freelv opened to the young botan- 
ist his herbarium and library^ aiuf allowed him to studj^by his 
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side; indeed Desfontaines was his botanical master and fatherly 
friend. The botanical library of L'Heritier, then much the largest 
at Paris, was naturally at his service, nniil the death by assassina- 
tion, soon afterwards, of its singular owner. DeCandoUe, thus 
connecting his name and studies with the work of the unrivalled 
flower-painter, acquired thereby, as he remarks, more reputation 
than he deserved, and inore instruction than he expected. 

In the course of this same summer, of 1798, an invitation 
from Alexander Brongniart, the mineralogist, (whomDeCandolle 
h.'id slightly known, through Dolomieu, on his first visit to Paris,) 
connected him with a small party of naturalists who made au 
excursion to Kontainbleau. Besides Dejean, the entomologist, 
then very young, Cuvier and Dumeril were of the party. In 
the autumn of the same year he visited Normandy, with less 
celebrated companions, and formed his first acquaintance with 
marine vegetation. The next year he made a visit to Holland, 
to consult the gardens and conservatories of that country, the 
richest in the plaitlfs grasses, which then occupied his attention. 
One result of this journey was that he induced his friend Benja- 
min Delessert to purchase Burmann's herbarium, and thus to 
lay the foundation of the important collections and library at the 
Hotel Delessert which have been so useful to naturalists, and so 
liberally devoted to their service. During the winter of the fol- 
lowing year DeCandolle elaborated the Asiragalogia, his first in- 
dependent work of any considerable consequence, and which 
was pulilished two years later: in this he found opportunity to 
dedicate to his friend Delessert the Leguminous genus Lessei-tia. 

About this time, namely, at the beginning of the century, he 
becnme acquainted with Mirbel, who had come up to ParisYrom 
the souUi of France, where he had been a pupil of Ramond. 
Instead of translating DeCandoUe's remarks, we may as well 
give them in the original. 

"II [Mirbel] savait alora |v?u de botaniqtie, mats il annon^ait de Pes- 
prit ct des talent^. Jc nic litii avoc lui. II veiiait souvent dejeuner cliez 
mo!. Nous cAUsions botaniquo ; j^avais deux ou trois uns dV'ance 8ur 
lui, ct j'6tais tiaturellement crommuuicatif ; jo Ini fis parts de plusieurs 
id6oi*, nouvelles pour lui, ct dout qiielquee-uiics T^taient pour le Dcienco. 
Elles parurent Pialerresser, oar jVn retrouvai une graude partie dans let 
6l6ments de pbysiologio qu'il publia peu d'nnnees apres; telles sent la 
distinction dcs feuiiles s^nunales ct priraordinles, rinriportance do T^tude 
des n<^rvures principalcs des feuilles, etc. Appel6 k rend re un compto 
succinct de cettc ouvrage dnns le Bullelin philomatkique, je me divertis 
k ne citer que les iddes que j^ivais sujrg^rdes k Tauteur; je n'en revin- 
diquni nucune, ct ue snis [Mia ni^nie s^il s^cst npcr^u de cette petite mH I ice. 
Jti doijt dire que je ne pr6tendis point, ni^me alors, que se f6t un plngiat 
voloutaire, inais il arrive souvcnt dans les scicDces qu'on s'appropie, snus 
s'en douter, ce qu'on a entendu dire. 

" Cette circonstance ^veilla uia propre attention sur la justice rigour- 
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euae que j*ai d^ir^ rendre a tous : la force de ma ro^moire, et surtout 1e 
soin que j*ai eu tresjeune de noter les faiU et les id^es nouvolles que 
j^entendais dans la conversation, ni*ont mis k m^me de pouvoir, bien des 
ann^ apres une conversation, citer exactement celui de qui j'avais appris 
un fait ou une opionion quelconque. Cette habitude de juslice m^a fait 
beaucoup d^amis, et j'ai eu souvent des remerciements de gens cit6s par 
moi, qui eux-m^mes avaient oubli6 ce qu'ils m'avaient dit" (p. 91, 92.) 

To DeCandolle's credit it must be said, not only that his career 
was remarkably free from controversies about priority and re- 
clamations, but that his example and precepts, his scrupulous 
care to render due credit to every contributor, his respect tor un- 

Published names communicated to his own or recorded in other 
erbaria, and the like, have been most influential in establishing 
both the law and the ethics which prevail in systematic botany 
(more fully, or from an earlier period than in the other depart- 
ments of Natural history), and which have secured such general 
cooperation and harmonious relations among its votaries. 

In these earl^ days DeCandolle was a good deal occupied with 
vegetable physiology ; — the results are contained in his papers 
"on the pores in the bark of leaves," i. e. stomata; on the vege- 
tation of the mistletoe; and on his experiments relative to the 
influence of light on certain plante, mainly those which exhibit 
Btrikincly the change in the position of their leaves at night 
which has been called the sleep of plants. The account of these 
experiments, in which he caused certain plants to acknowledge 
an artificial night and day, when read before the Institute, gave 
him considerable eclat, — and probably also the compliment of 
being named one of the three candidates to fill the vacancy in 
the Academy of Sciences left by the death of L'Heritier. A mere 
compliment, for the contest, of course, was between Labillardi^re 
and Beau vols. In the canvass DeCandolle called upon Adauson, 
then very aged, and in his dotage more excentric tnan ever. 

If not chosen into the Institute, which indeed he could not 
pretend to expect, DeCandolle was in that year made a member 
of that active association, — la p^pini^re de TAcademie des Sci- 
ences, — the Soci6li Philomatliique^ and was soon placed on the 
committee in charge of its BuUttin. This brought him into in- 
timate connection with such colleagues as Brongniart (Alex.), 
Dum^ril, Cuvier, Biot, Lacroix, and Sylvestre. 

** We met, at each others lodgings, on Saturday evenings, after the 
session of the society, to read and to discuss the morceaux intended for 
the Bulletin, and when our labor was finished we took tea together and 
chatted familiarly. As one by one we exchanged the celibate for the 
married state, our wives were introduced ; — then we no longer read our 
extracts, and at length we gave over making the Bulletin, but we kept up 
our Saturday evening reunions. It was in consequence of this that Cu- 
vier continued long afterwards his Saturday evening receptions ; but I 
return to the year 1800.^ 
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By DeCandolle's account he was by about ten yean the young- 
est member of this riunion. Yet he has the name of Biot and 
Dum^ril on his list, both of whom survived him for twenty years: 
and Biot was really not quite four years his senior, and l)um^iil 
only five. 

As a member of this select circle of intimate friends. and zeal- 
ous MvanUy all then pressing on to the very highest distinction, 
we may well believe that the ambitious young botanist enjoyed, 
and improved to the full, such golden opportunities, that he 
learned something of every branch of natural history, and also 
— what was no less useful at Paris — ^^k connattre les bommes et 
les mobiles cach& de bien des choses." 

DeCandolle sketches the following portraits of three of his 
associates, Dum^ril, Cuvier, and Lacroix. And first of 

** The excellent Duro^nl. He wan the ideal of the frank character 
which we attribute to the Picards. He wa» a siocere and devoted friend, 
always ready to second and render any service to me and mine. No 
cloud ever threw a shadow over our alliance, which became closer yet 
when, at a later period, the friendly connexion of my wife with the wid- 
owed Madame Say determined the Utter to marry Dum^ril. He was 
chief demonstrator in the anatomical department at the School of Medi- 
cine, but he became professor and member of the Academy of Sciences. 
Dum^ril was remarkable ratlier for the clearness of bis ideas, and the 
variety and accuracy of his knowled^ in natural history, than for theo- 
retical principles. He was a practical man, whose elementary works 
had considerable success, but who, after having bad a glimpse of some of 
the laws of organic symmetry, such as the analogy of the skull to verte- 
brae, seemed to have collapsed before their immensity. His principal 
services to science were in the way of teaching, and in the encourage- 
ment which be so well knew how to give to the young. The heart in 
this kind of influence is more essential than the head, and although Du- 
m^riPs judgment was clear and quick, he was much more remarkable for 
bis moral qualities. 

** Cuvier, who was from the beginning the intimate friend of Dum6ril, 
was entirely different : and it would be difficult to find two people who 
were less analogous. Born at Montb61iard and brought up at Stuttgard, 
Cuvier had something of the gravity and even of tbe obstinacy of the 
German. Placed for sometime in an inferior position, he was forced from 
his youth to make up for it by tbe dignity of his manner, but the world 
of $avans^ at least, will never forgot his sojourn in Normandy, where he 
made those beautiful investigations on the molluscs which were tbe be- 
ginning of his fame. Called afterwards to the Jardin de$ plantei as as- 
sistant to the aged Mertrud, he owed this position to Uie friendship of 
Geoffroy ; but be soon surpassed bis patron. In consequence of this posi- 
tion he was a member of the In^itute from its foundation, and quickly 
acquired the reputation which results from great talent united to a skillful 
ambition. At the time when the office of secretary was annual he fore- 
saw it would become perpetual, and arranged in such a manner as to 
fill one secretaryship almost continually, eiSier himself or by others ; so 
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that he found himself in position to have it urithout contest Trhen it be- 
came permanent and well paid. These first steps being taken, all places 
fell to him as of themselves, and we saw him successively Professor of the 
&oles centrales, of the Colidge de France, at the Jardiu des Planters In- 
spector, then Councillor, then Chancellor of the University, Councillor of 
State, Baron, Peer of France, <fec. &c. His talent, his aptitude for know- 
ing and doing everything, made him skillful in every function ; he brought 
to it method, order, facility for administration, a knowledge of details 
and of the whole, a sincere love of justice, and a disinterestedness which 
caused him to be noticed and admired. 

Cuvier might justly be compared to Haller, whom he resembled as 
much as the difference of nation and time would allow. Both astonished 
by their extraordinary capacity for learning, knowing equally well natu- 
ral and historical science, greedy of positive facts on all subjects, endowed 
with wonderful memory and a remarkablespiritof order, capable of great 
labor, and yet gifted with much facility. But at the side of these admi- 
rable qualities it might be observed that neither had an inventive genius; 
they observed facts well, but never thought to unite them by a theory 
that would divine or discover others. Their characters corresponded even 
outside of science: both loved power, and sacrificed precious time to the 
desire of political advancement; both loved reading to a passion, even at 
the hours destined ordinarily for meals and domestic intercourse; both 
were cold and haughty in conversation with those who inspired them with 
no interest, piquante and profound to those whom they thought worthy 
of it; finally both had a certain contempt for that class of ideas called 
liberal, and held to the aristocratic party. The great size of their heads 

fave tliem a certain physical resemblance. In one word, it would be dif- 
cult to find two celebrated men more exactly alike, and the lovere of 
metempsychosis might say, if the epochs would permit, that the soul of 
Haller had passed without change into the body of Cuvier. 

"To mo, personally, Cuvier was well-nigh perfection 

Notwithstanding the great difference in our respective views of life and of 
politics, and even of science in some theoretical matters, our intimacy was 
never clouded, nor was it disturbed by his quarrel with GooffVoy, although 
he knew that my opinions inclined towards those of the latter. 

**The geometrician Lacroix was a genuine specimen of the philosopher 
of the eighteenth century, a republican of the school of Condorcet, an 
enemy to the great and their hangers-on, uniting the gaiety of a child 
with the moroseness of a disappointed old man, — the ease, grace, and 
kindness of a warm-hearted gentleman with the gruffness of a grumbler. 
He was a thoroughly excellent man, but a stranger to the life of the world 
around him. The character of the misanthrope in Moliero, which I sup- 
posed purely imaginary, I found completely realized when I knew Lacroix." 

An episode of fifteen days, during which DeCandolle, to his 
great surprise, had political functions to perform, — being ap- 
pointed one of the three notables of the department of the IjO- 
man, in a representation of all the departments of the French 
Republic, which the First Consul callea together, — gives us the 
firat glimpse of Bonaparte in this narrative; and DeCandolle 's 
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account of the interviews vrith him, and with his minister of 
police, Fouch^ is well worth preserving. With this transient ex- 
ception, we have only the most incidental allusions to public af* 
fietirs during the eventful years of the Consulate, the Empire, and 
the Bestoration. 

We pass by, also, the interesting account which DeCandolle 
gives of the doings of Delessert and himself, in the establish- 
ment and administration of the Philanthropic Society, which 
grew out of the introduction by them of Count Rumford's eco- 
nomical soups, distributed to the poor. These honorable under- 
takings brought the two friends into relations with Rumford 
himself when he came to reside at Paris. Indeed Delessert, as 
we have had occasion to learn, became one of Count Rumford's 
executors. The admiration with which Rumford's writings and 
economical inventions had inspired the two young philanthro- 
pists was much diminished upon personal acquaintance. 

"It was after his plans," writes DeCandolle, "that we had constructed 
our furnaces, after his receipts that we made our soups, upon bis advice 
that we were induced to substitute such assistance for gifts of money." 

So when Rumford was expected at Paris, they congratulated 
themselves upon such an acauisition, went to meet him on hia 
arrival, and brought him to dine with them. 

" We found bim a dry, methodical man, who spoke of benevolence as 
a discipline, and of the poor as we should not have dared to speak of 
vagabonds. It is necessary, said he, to punish those who give alms ; 
the poor roust be forced to work, 6co^ &c Great was our astonishment 
at hearing such maxims : however we did our utmost to profit by his ad- 
vice in practical matters. I had a eood deal of intercourse with him, 
one among others odd enough. Mdlle. Rath, a Genevese painter, and 
like ourselves enthusiastic al^ut Rumford, wished to paint his portrait to 
he engraved. M. Jay, her relation and my friend, then director of the 
Dicade Philosophiquey wished to put it into his journal, and asked me for 
a notice of M. Rumford to accompany it. Knowing little of his former 
life, I asked M. Rumford himself for a few notes : he promised them, and 
appointed an interview at his house to give them to me. I went : what 
was my astonishment when be presented an article entirely complete and 
quite eulogistic That was not all ; he required me to Oopy it on the 
spot, not wishing to leave the manuscript in his writing in my hands. I 
thought the proceeding rather indelicate, and the distrust not very polite. 
I deferred however to the wishes of a man for whom I bad always had 
until then the highest respect ; I obeyed : I transmitted to Uie Dicade 
the written article, with small additions, and I have never mentioned until 
after the death of Rumford, not even until now, the secret of its origin, 
thinking that this trait would not raise him in estimation. 

** M. Rumford settled in Paris, where he afterwards married Mdme. 
Lavoisier, the widow of the celebrated chemist I saw something of both, 
and I never knew an odder union. M. Rumford was cold, imperturbable^ 

Am. Jovb. Sol— Sbcoiid Ssbiss. Vol. XXXV, No. 106.— Jah., 1868. 
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oUtinate, egotistica], prodigioiiftly occupied with the material part of Hfe^ 
and in inventions in the eraallest matters.' He was engrossed with chim- 
nies, lamps, coffeepots, and windows made after a peculiar fashion ; and 
he contradicted his wife twenty times a day about the management of 

her housekeeping. Mdme. Lavoisier-Rumford was a woman of 

very decided character. A widow for twelve or fifteen years, she had 
been in the habit of having her own way, and did not like to be contra- 
dicted. Her mind was broad, her will strong, her character masculine. 
She was capable of lasting friendship, and I could always congratulate 
myself on her kindness to me. Her second marriage was soon disturbed 
by grotesque scenes. Separation was better for both than union. He 
ffot a pension, which he needed, but which death prevented his long en- 
joying. She obtained liberty and the title of Countess : both were satis- 
fied. He could now arrange the house at Auteuil as he liked : she con- 
tinued to receive a select circle at hers." 

Of this racy and unflattering sketch, we have only to remark 
that, however it may have been as to the pension, Eumford's pe- 
caniary means, as shown by his endowments and legacies in tnis 
country, were more considerable than DeCandolle supposed. 

Appropos to reminiscences of distinguished savants^ we look 
forward a year or two in the narrative, and select the following. 
And first, of a person who was well known to a past generation, 
and to some who still survive, at Philadelphia. 

" Joseph Correa de Serra was then about fifty-five or sixty years old. 
He was of an ancient family in Portugal, which had produced several 
literary men. After studying at the University of Coimbra he was trans- 
ferred to Rome, where he pursued theological studies for a dozen years at 
the College of the Sapienza, but which he left with a knowledge of many 
things beside theology. Returning to Portugal, he was made governor 
to the hereditary Prince, Secretary to the Academy of Sciences, drc, and 
became a very influential person, both on account of his talents and on 
account of the position of his pupil, who it was supposed would become 
king on attaining his majority, as his mother was only regent Correa 
was made Minister; and his first act was to overthrow the Inquisition. 
But the Prince died just as he was coming of age, and Correa was left 
exposed to the hatred and jealousy of the priests. After a while he ob- 
tained permission to go to England, where he lived in the society of the 
savants of which Sir Joseph banks' house was the centre. Afterwards 
he removed to Paris, where he also lived among savants and men of let- 
ters, and where he showed the most noble character when the siezure of 
Portugal by Bonaparte deprived him of all his resources. He possessed 
the singular faculty of knowing every thing apparently without labor. 
It is only the people of the south who can thus combine great facility 
with profound idleness. The latter prevented his publishing anything 
beyond small dissertations, quite below his talents ; but in conversation 
all his various knowledge and his ingenious views were charmingly exhi- 
bited. In these days Humboldt and Cuvier often came to my lodgings, 
where they occasionally met Correa. Although their celebrity was fiir 
above his, and justly so, on account of their published works, yet Correa 
always got the advantage over them ; and it was by no means the least 
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of the enjojments of our sociable little dinoert to see the sort of dder- 
ence, and ereii fear, which Cuvier and Humboldt exhibited in the au- 
Douncement of their opinions before Correa, who, with the grace and sly 
maliciousness of a cat, would at once expose their weak sides. Like 
them, he was familiar with all the historical and natural sciences, and he 
used his vast stores of knowledge with a severe loffic and rare sagacity. 
He spent many hours in my herbarium ; where me subtle perspicacity 
which he brought to bear at a glance upon plants, often wholly new to 
him, taught me much of the art of observing, and especially of combining 
observations in botany. To such talents he ioined a lofty soul and a heart 
devoted to friendship. It was a great gnef to me when, at over sixty 
years of age, he quitted Europe to rejoin in Brazil the king who had per- 
secuted him ; but he for^t all his wrongs when his sovereign became un- 
fortunate. Correa died when ambassador to the United States.'' 

The following, of a somewhat later period, is abridged from 
DeCandoUe's account of the SociSte (TArcueil: — 

**Tt9 founder was the excellent and illustrious Berthollet, who then living 

in his country residence at Arcueil, invited thither, once a month, 

a few young Mt^anto, by way of encouraging their efforts. His colleagues 
MM. de la rlace and Chaptal, also senators and members of the Insti- 
tute, were, so to say, Vice Presidents of this little reunion. Humboldt 
also had a place, and the parterre was composed of Biot, Th^nard, Gay- 
Lussac, D^cotils, Mains, Am^d^e Berthollet, and myself. Later, Berard 
and Francois de la Roche were admitted. [And finally Arago, Poisson, and 
Dulong, adds the editor, who notes that tne last volume of the Mimoiret 
d*Arauil was published in 1817.] The association was devoted to the 
physical and chemical sciences. I was admitted in view of the applica- 
tions of vegetable physiology to chemistry ; and I contributed some arti- 
cles upon tnis subject to the Afimoires (TArcueil^ namely, my Note on 
the cause of the direction of stems towards the light, my Memoir on the 
influence of absolute height upon vegetation and upon the geographical 
or topographical distribution of plants, and, later, one upon double flow- 
ers, especially of the Jianunculacece, The first of these writings was a 
simple and clear solution [although an incorrect one, as it proves. — Eds.] 
of a problem which was deemed insoluble ; the second reduced to just pro- 
portions the exaggerations of Humboldt upon the influence of elevation ; 
the third was an essay connected with the observations of the degeneres- 
cence of organs, to which my Thiorie Elementaire was devoted 

** We commonly made our rendezvous at Th^nard's, and went together 
to Arcueil, as happy' with this run into the country as school-boys out 
for a holiday. We walked about in this pleasant villa, and relished 
the society of our leaders. Nothing can fully describe the good-nature 
and simplicity of M. Berthollet and even of Madame. They were with 
us as parents with their children, and we made ourselves at home in the 
house with perfect abandon, M. Berthollet was quite fat and very full- 
blooded. He feared heat so much that he wore clothes only out of re- 
ject to society, and at night he slept entirely uncovered upon his bed. 
* What,' said we, *even in winter?' *0h,' he answered, 'when it is ven' 
cold I spread my pocket-handkerchief over my feet.' This man, so high 
in social rank and scientific celebrity, bore contradiction unusually well, 
and loved above all things truth. When the first works of Berzelius 
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upon definite proportions became known at Paris, I was very much taken 
with them, and although they were in direct opposition to the principles 
of statical chemistry he sustained, I did not fear to tell M. Berthollet the 
high opinion I had of them. Far from taking offense at (his preference, 
he encouraged me to study the writings of Berzelius. 

" M. de la Place was of quite a different character. He had the dry- 
ness of a geometrician and the haughtiness of a parvenu. Over and 

above these defects of manner, he was a man of honor and worth 

He often seconded me, although in truth he thought very little of natu- 
ral history. In our meetings he often had little quarrels with M. Berthol- 
let, aud would think to silence him by saying: *But you see, M. Berthol- 
let, what I say to you is mathematics.' * Eh, par Dieu, what I say to you 
is physics,' answered the other, *and that is quite as good.' .... 
Humboldt also came from time to time; but he added much of life and 
interest when he appeared. He affected to pass himself as the creator of 
the science of Botanical Geography, — to which he has only added cer- 
tain facts, and the exaggeration of a true theory so as to render it almost 
false. He never quite pardoned me for having, in the preface to my 
memoir on the geography of the plants of France, cited those who be- 
fore him had occupied themselves with geographical botany, — although 
in this exposition I had, in truth, much amplified his share. 

" Among the other members of the society of whom I have not yet 
spoken, I would chiefly mention Th^nard, who was then commencing a 
career which has since become very brilliants His activity, his ardor, 
And his uprightness pleased me very much. ... I could draw, in 
an anecdote, the contrast between the characters of Th^nard aud Des- 
cotils. .... It was then very diflBcult to correspond with England, 
on account of the con.tinental blockade. I happened to be the fii«t to 
receive, by a letter from Dr. Marcet, the news of Davy's great discovery in 
decomposing the fixed alkalies. By a happy chance, it reached me on 
the morning of the day of our meeting. I hastened to our usual ren- 
dezvous, and could not wait for the session to impart so important a dis- 
covery. I read my letter to the members present. Th^nard was enthu- 
siastic ; he ran about the room like a mad-man, crying out : * it is beauti- 
ful, it is admirable I' Then turning to me, and laying hold of his arm : 
' Look here,' said he, 'I would give this arm to have made this discovery.' 
Descotils, tranquilly buried in an arm-chair, said also, but in quite an- 
other tone : * It is very fine ; but I would not give the end of my little 
finger to have made it.' "' 

We pass over all DeCandolle's account of his life and domestic 
affairs during his residence at Paris, his particular investigations, 
his excursions, in Switzerland and elsewhere, — even the memo- 
rable one in the Jura with Biot and Bonpland, in which he led 
the party into a position of imminent danger, causing Bonpland 
to bemoan his hard fate in bavins to perish on such a mo^-hill 
as the Jura, after having safely climbed Chimborazo (p. 154); — 
his engagement and marriage (the latter in April, 1802) with 
Mile. Torras, of a Genevan family resident in Paris ; of the 
foundation of his herbarium by the fortunate acquisition of that 
of L'Heritier; — of the first course of lectures which he gave, at 
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the Chllige de France^ as a substitute for Cuyier, during the tem- 
porary absence of the latter, giving a course of vegetable physi- 
ology in place of one on general natural history ; — how he pre- 
pared to take the degree of M.D. in order to qualify himself as a 
candidate for the chair of medical natural history at the School 
of Medicine, then vacant; but how Eichard, who disliked him 
because he was a pupil of Desfontaines, as DeCandolle says, in- 
stigated Jussieu to offer himself for this chair, upon which of 
course DeCandolle withdrew, but nevertheless wrote and sus- 
tained as a thesis for the doctorate, his Essay on the Medical 
Properties of Plants, compared with their exterior forms and 
their natural classification. He bore his examination creditably, 
received his diploma, and, the same evening, a private mock 
inauguration, which, considering the parties engaged in it, must 
have been irresistably comical. 

" Dum6ril invited to hia house my family, my comTades of the Bulletin 
Pkilomaihique, and even some of the Professors of the Ilcole de Medicine, 
This grave assembly amused themselves in giving me the reception, in full 
dress, from the Malade iniaginaire. It was a curious sight to see Cuvier, 
Lacroix, Biot, and other learned Academicians rehearsing the scene from 
Moliere in the costumes of the Com6die Fran9aise. They had smothered 
me in an immense sugar-loaf paper cap ornamented all over with little 
lamps all alight. In the motion of bowing I constantly expected to be set 
on fire. But the acolyte who conducted roe would then press a sponge 
well filled with water borne on the top of the cap, and the water ran 
down, not upon the lamps, but upon my head, — the audience laughing 
uproariously at my surprise.'' 

Let us pass on to more serious matters, and rapidly sketch 
the outlines of the scientific career now fairly and promisingly 
opening. For the event which fixed DeCandolle in his true field 
of labor was his arrangement (in 1802) with Lamarck — who had 
long since abandoned botany — to prepare a new edition of the 
Flore Frangaise. The arrangement was a favorable one to De 
CandoUe, both financially and scientifically. The new edition 
was of course an entirely new work, one particularly adapted to 
DeCandolle's genius, and which gave him at once a wide reputa- 
tion. Indirectly this work gave origin to the botanical explora- 
tions of the provinces of France, under the auspices of the 
Government) which engaged much of DeCandolle's attention 
from the sununer of 1806 until he ceased to be a French subject 

And now, the death of old Adanson left a vacancy in the 
botanical section of the Institute, which DeCandolle might hope 
to fill. But parties and personal dislikes, as it appears, were not 
unknown nor uninfluential in the Paris of half a century ago. 
Indeed DeCandolle (let us hope without sufficient grounds) 
roundly charges lamentable weakness to Lamarck, and less cred- 
itable motives to Fourcroy and even to Jussieu, in respect to the 
nomination and canvass; while of the Abb^ Hauy he relates, to 
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his credit, that, upon being approached with the snggeetion that 
his conscience should prevent his voting for a Protestant, he 
replied that he was very glad of an oppjortunity to show that he 
never mixed up religious opinions with scientific judgments. 
Palisot de Beauvois, the rival candidate, was elected, in spite of 
the heartv support DeOandoUe received fipom his comrades of the 
Bulletin Philomat/iique and his eminent associates of the SociiU 
dCArcueilj Berthollet, Chaptal, LaPlace, Cuvier, &c., — to say noth- 
ing of his scientific superiority over his rival, which DeCandoUe 
naturally regarded as very great At that time, according to 
DeCandoUe, Beauvois bad produced, **ni la Fhre d^Oware, ni le 
Prodrome de VEthiogamie^ ni en un mot aucun de ses ouvrages 
qui," etc. But in this DeCandolle's memory was perhaps at 
&ult: for, while this election took place in the autumn of 1806, 
the latter of these works of Beauvois, according to Pritzel, was 
published in 1805, and the first volume of the former in 1804. 

Evidently the disappointment was keenlv felt Membership 
in the Institute secured not only an assured position but also a 
comfortable little annuity. This, and the prospective needs of 
an increasing family disposed DeCandoUe to Iook elsewhere, and 
to accept, after some hesitation, the botanical chair at the Uni- 
versity of Montpellier, which in 1807 became vacant by the 
death of Broussonet. Hardly was he established there when 
the death of Ventenat, in the autumn of 1808, made him again 
a candidate for a seat in the Institute ; — again an unsuccessful 
one, but now chiefly because a considerable number of his par- 
ticular friends in the Institute required a promise that if chosen 
he would reside at Paris, which he could not with propriety give. 
So they voted for Mirbel ; — and DeCandoUe took root at Mont- 
pellier, where he flourished from 1808 to the year 1816. 

That DeCandoUe, full of ambition and with a §ood opinion of 
his abilities, should have disliked to give up Paris is natural ; but 
he himself afterwards records the opinion (which we share) that 
his removal from the metropolis was the best thing for him, as 
enabling him to accomplish more for botany. And as to the 
honors of the Institute, his disappointments were more than 
made up to him in the sequel by his election as one of the eight 
foreign associates of the Academy of Sciences. 

At Montpellier, DeCandoUe was heartUy welcomed by his col- 
leagues, by the official personages and bv the protestant society 
of the city, — in those days there was little social intercourse be- 
tween catholics and protestants in the south of France, — and he 
gave himself with ardor and success to his new duties. He 
renovated the botanic garden, — the oldest in France, founded 
by Henry IV, — and secured additional funds for its support. 
He buUt up the botanical school, and developed peculiar talents 
as an instructor, — with results perhaps up to the average as 
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respects the xnakiDe of botanists ; but Donal, one of his earliest 
papils, was about toe onl^ one at Montpellier who achieved a 
general reputation, and his fell much below expectations. He 
continued and extended his official botanical explorations of the 
proyinces of France, making annual reports to the Minister of 
the Interior, and planning a very comprehensive work on the 
JSkcUifue V6g6tak de la ^FVance,. which, however, owing to political 
and other changes, was never written. He wrote and published 
the Thiorie ^limentaire, which made his reputation as a theoreti- 
cal botanist, and well exemplifies the characteristics of his genius 
in this regard, — constructive rather than critical, — quick and in- 

Smious in seizing analogies and in framing hypotneses, rather 
an sagacious in testing their validity, — content with an hv- 
pothesis which neatly connects observed &ct8, but not so solicit- 
ous to prove it actually true, nor urgent to follow it out to ulti- 
mate conclusions, — a lucid expositor, and a happy diviner within 
a certain reach, rather than a profound investigator, — ^in short, 
a generalizer rather than an analyzer. * 

At Montpellier, also, DeCandoUe planned his Sk/stema Vegeia" 
hiUum^ — a systematic and detailed account of all known plants, 
arranged under their natural families, — and he there prepared the 
first volume of this work ; thus, with characteristic ardor and 
courage, but without calculating its immensity, entering upon 
the grand and most important undertaking of his life, and into 
that field of labor in systematic and descriptive botany for which 
he was eminently adapted, by his enterprising disposition and 
unflagging industry, his capacity for sustained labor, nis excellent 
memory, bis spirit of order and method, his quickness of eye, 
and his great aptitude for generalization. 

The overthrow of the Empire, the Restoration, the Hundred 
Days, and the final fall of Napoleon supervened. DeCandoUe's 
life at Montpellier was troublea and his prospects precarious. He 
naturally turned to his native Geneva, where he had kept up 
intimate social relations: and when he had ascertained that a 
t>laoe would be provided for him, he exchanged the compara- 
tively ample emoluments of the chair at Montpellier, for the very 
humble salary of one at Geneva, encumbered with the duty of 
lecturing upon zoology as well as botany. 

Pending the cliange he made a visit to England, in 1816, of 
which a detailed account is given, with reminiscences of the bot- 
anists and others whose personal acquaintance he then made. We 
regret that we have no room left for further extracts : his account 

1 It it curious thai DeCandoUe, who earlj took to the ideas of Oeoflfroj in anai- 
omj, who founded hie morphologr of the flower upon the idea of sjminetry, and 
recognised the homolo^ of the floral oiigans with leaTee, and who oonld have got 
from the writingt of hm townsman. Bonnet, enough of phjUotaxy for the porpose, 
seems never to have thought of connecting the one with the oUier, nor to oaTtt 
asked himself why aJUmtr u tym m t trieaL, 
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of Brown is expressive of the great respect he entertained for 
him, and that of Salisbury and of Lambert is amusing. 

Settled now at Geneva, at the good working age of 38, the nar- 
rative of his steadily industrious and prosperous life, and of his 
happy surroundings, flows on for nearly 200 pages, down to the 
saa overthrow of his health by an overdose of iodine in 1836, 
his partial convalescence and resumption of botanical work in 
1837, and ends with the record of the aeath of his only brother, at 
the beginning of the year 1841, only eight months before his own. 

These 25 years witnessed the publication of the two volumes 
of the Syatema; the change of plan to a Species Planiarum in a 
restricted form, more nearly within the limits of a mortal's life 
and powers; the publication of the Organographie and of the 
Physiologie V6g6talej and, — not to mention a hundred other botan- 
ical and sundry miscellaneous writings, of greater or smaller 
extent, — of seven out of the present fifteen volumes of the Pro- 
dromus. Only one botanist of the present century, — and one 
happily who still survives, — has accomplished an equal amount 
of work, and good work, in systematic botany. 

Our account has run on to such a length that we cannot touch 
upon DeCandolle's social and domestic life— of which the me- 
moirs reveal pleasant glimpses, nor of his useful and honorable 
life as a Genevan and Swiss citizen. Nor can we now venture 
to gather interesting anecdotes from his notices of friends, visit- 
ors, pupils, » and collaborators; nor notice his methods of work- 
ing, and his capital arrangements for securing and classifying 
details and economizing time. 

It is not for us to pronounce upon DeCandoUe's relative rank 
in the hierarchy of naturalists. He incidentally once speaks of 
Brown and himself as rivals for the botanical sceptre. It is nat- 
ural that they should be compared, or rather contrasted; for 
they were the compliments of each other in almost every respect. 
The fusion of the two would have inade a perfect botanist But 
DeCandolle's facility for generalization, zeal and industry were as 
much above, as his depth of insight and analytical power were 
below Brown's. The one longed, the other loathed, to bring 
forth all he knew. The editor compares DeCandolle's traits of 
character with those of Linnaeus, as delineated by Fabricius, and 
finds much resemblance. But his impress upon the science, 
however broad and good, can hardly be compared with that of 
LinnsBUS. A. G. 

> In his note about Berlandier, (p. 887, 888) the editor has fallen into a mistake 
in respect to his collections, acquired of his widow by lieut (now General^ Couch 
and sent on to Washington!. The botanical collection was purchased for distribu- 
tion hj Dr. Short of K^ntuckjf, and the sets of specimens (which were poorl^'pre* 
serred, indeed, but yet very important) were mosit liberally pre^nted by mm to 
thoee botanists to whom it was thought they would be most useful 
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Abt. n. — Description of a method of Seducing Obaervaiions of 
Temperature; by ProfesBor J. D. KVBRBTT, of Kings OoUegOi 
Windsor, Nova Scotia. 

The climate of a place, as regards temperature, involve? three 
principal elements — mean temperature — ^range — ^and date ofphaee^ 
nsing this last term to denote the earliness or lateness of the 
seasons generally, as regards temperature: 

The first of these elements is subjected to measurement by 
nearly all meteorological observers ; the other two, and espe- 
cially the third, have not received equal attention. These three 
elements appertain alike to daily and to annual variations, but 
we shall confine our remarks to the latter. 

Annual ranee (i. e. the range that occurs within the year) has 
been measured in various ways. Sometimes it is assumed as the 
difference between the two extreme readings which occur within 
the year — sometimes as the difference between the two extremes 
of daily mean temperature — sometimes as the difference between 
the mean temperatures of the warmest and the coldest calendar 
month — sometimes as the difference between the mean tempera- 
ture of a certain number of the warmest calendar months, and 
that of an equal number of the coldest. 

The two latter modes of measurement are open to serious ob- 
jection from the uneq^ual manner in which they apply to differ- 
ent places. It is obvious that the range, if estimate as the dif- 
ference between the warmest and the coldest calendar mouth, 
will {ccBteris varibus) appear greatest when the maximum and 
minimum fall precisely in the centres of the two months, and if 
Ais condition is more nearly fulfilled at one of two places com- 
pared than at the other, the comparison will be unequal The 
same remark applies when the mean of three (or any other num- 
ber of) warm months is compared with that of the same number 
of cold ones, and the error will (in proportion to the deduced 
range) be as great as in comparing single month& 

The element of ''date'' wnich tnus interferes with the deter- 
mination of range from monthly means, is, for its own sake, well 
worthy of careful investigation ; but meteorologists generally 
content themselves with loose estimates of its amount^ and with 
the exception of the article Meteorology in the new edition of 
the Enc. Britannica, I am not aware that anj work in the Eng- 
lish language contains directions for computing it. 

We propose to describe a method of deducing both ''range" 
and " oate" firom the mean temperatures of the twelve calendar 
months. The method, though it is in fact a modification of that 
described in the article above mentioned, was not thence deri- 
ved, but was based on a more elaborate method employed by 

Am. Joux. Sol— Sboomb Sbbixs, Vol. XXXY, No. 108.— Jur., 1808. 
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Professor W. Thomson of Glasgow, and reduced to its present 
form by the writer. 

It virtually consists in removing the irregularities which char- 
acterize the actual curve of temperature at a given place, for any 
particular year or group of years, so as to obtain in its stead a 
regular curve which can be expressed by a simple mathematical 
formula. In the reduced curves thus obtained for various places 
— or what amounts to the same thing, in the formulae which ex- 
press them, we have a definite measure both of the compara- 
tive earliness of the phases of temperature and of the amounts 
of annual range as estimated by a comparison of the warmer 
half of the year with the colder. 

The curve which is thus adopted as the standard of reference 
is what mathematicians call the ** curve of sines," or a "simple 
harmonic curve," and is expressed by the equation 

y = Ao + A,8in(a;+EJ 
where A^ denotes the mean temperature of the year, A, the 
amplitude, or greatest departure of the curve from the line of 
mean temperature, which will be the same above this line as 
below, ana will therefore be equal to half the annual range, and 
El expresses the "date of phase" being greater in proportion 
as the phases are earlier. The curve has one maximum and one 
minimum in the year ; which are precisely half a year asunder, 
and exactly midway between these are the two points where the 
curve intersects the line of mean annual temperature, corres- 
ponding to these two days, one in Spring and the other in Au- 
tumn, whose temperatures are on tne average the same as the 
mean of the year. 

The curve for a year will consist in fact of four precisely sim- 
, ilar portions, the part which is above the line of mean tempera- 
ture being precisely similar to that which is below, and each of 
these halves being bisected symmetrically by the points of max- 
imum and minimum temperature respectively. 

It is not of course pretended that the actual temperature of 
any place fulfills these conditions ; but merely that when a uni- 
form standard of reduction is to be applied to a number of pla- 
ces (in the temperate or frigid zones) such a curve as we have 
described is adapted to the purpose. While possessing the ne- 
cessary amount of uniformity, tne curve at the same time admits 
of infinite variety in respect of its amplitude (i. e. the extent of 
its departure from a straight line) which may be increased or di- 
minished, without limit, according as we wish to represent a cli- 
mate where the annual range is great or small. 
• It is not necessary in practice to draw the curves in question, 
but merely to calculate the values of the constants A^^ A, and 
Ej, the manner of doing which will be shown further on. We 
may merely remark in passing, that the labor of deriving these 
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three constants from the monthly means, is less than that of de* 
riving the monthly from the daily means. 

The constant A, as already stated, is the mean annual tem- 
perature. 

The constant E, represents the interval from that day in Au- 
tumn which forms the boundary between the warm and cold 
halves of the year to the 15th of January, the scale of represent- 
ation being such that 360° corresponds to an entire year. 

The constant A, (or the amplitude) is approximately equal to 
the difference between the mean temperature of the year and 
that of the warmest or coldest group of 80 days. More accu- 
rately it is proportional (but not equal) to the difference between 
the mean temperatures of the warm and cold halves of the year, 
bearing to this difference the constant value of 1: 1-2879. In 
speaking of the warm and cold halves of the year, I suppose the 
year divided at two opposite points, that is to say two points 
which are six months asunder, in such a manner tfaiat the great- 
est possible amount of heat shall be contained in one half, and 
(consequently) the greatest possible amount of cold in the other. 

In the definition here given of E , and in the second of the 
definitions of A,, not only anmml harmonic variations, but also 
kalf-yearlj/, are taken into account. 

As a specimen of the manner in which the proposed method 
of reduction may be employed for comparing climates, I subjoin 
a table* showing its results as applied to all those stations of the 
Scottish Meteorological Society which have furnished observa- 
tions of temperature for the three years 1856-7-8. The data 
are the mean temperatures of the stations for each calendar 
month, on the average of the 8 years above named, as given in 
the Society's Eeport for the quarter ending June 30th, 1859. 

The names of stations are entered in the order in which they 
appear in the Society's Reports, being nearly that of latitude, 
proceeding from north to south. 

The first column of numbers contains the values of A ^^ or the 
mean annual temperature, obtained in the usual manner. 

In the second and third columns are the values of A , and E | 
(amplitude and epoch) determined in the manner already ex- 
plained. 

The fourth column shows the number of days and tenths of 
a day by which each station is earlier or later (as regards the 
phases of the temperature) than the mean of all ; days earlier 
than the mean being denoted by the sign +, and days later than 
the mean by the sign — . 

The fifth column exhibits the difference between the mean 
temperatures of the warm and cold halves of the year. 

Tne numbers in the fourth column have been obtained from 

• Table L 
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thoBe in the third by taking the diflference between the yalne of 
E| for each particular station, and its value for the mean of all, 
and converting it into days at the rate of 1° to ly^ day, (since 
860:8d6::72:7S.) 

The numbers in the fifth column are proportional to those in 
the second, and have been obtained from them by the formula 
log. A, + -1099= log. n, (since 1099 is the logarithm of 1-2879.) 



Table L—Be$ulUfar 


three yearSj 


1866-8. 




Stetiooii 


Ap 


Values c 


El 


•arli«r + 
kt«r - 
tbaomMa. 


Diff r«DC« b«- 

tw«6 w-^roi and 

coldhmir. 


Stornoway 

CuUoden .......... 

Elgin .!.... 


46*4 
47-5 
47-2 
44-2 
44*9 
45*9 
46-9 
46*6 
47-7 
45-8 
47-2 
48-4 
46-6 
49-0 
48-8 
47-8 
47-0 
46-2 
451 
47-0 
44-2 
46*8 
47-0 
46-5 


8-99 
10-17 
10-38 
10-88 
10-89 
10-89 
11-56 
11-09 
10-64 
11-20 
10-87 
10-97 
11-59 
10^1 
12-02 
10-66 
10-74 
11-55 
11-88 
11-08 
11-17 
10-65 
11-95 
10-85 


75* 84' 
80<>57' 
79^24' 
80O 29' 
79* 6' 
780 50' 
88« 22' 
79« 58' 
78^ -M' 
80« 89' 
80^87' 
76« 87' 
80^ 28' 
770 6' 
79° 25' 
76<> 16' 
71<> 48' 
88O 56' 
800 46' 
78^ 48' 
820 9' 
770 22' 
8I0 1' 
8I0 5' 


-8-8 
+ 1-6 
+ 0-1 
+ 1-2 

- 0-2 
-0-5 
+ 41 
-f-0-5 

- 1-0 
+ 1-8 
+ 1-8 
-2-7 
+ 11 
-2-8 
+ 0-1 

- 8-1 
-7-7 
+ 4-7 
+ 1-4 
-0-6 
+ 2-9 
-2-0 
+ 1-7 
-f 1-6 


11-6 
18-1 
18-8 
18*9 
14-0 
18-8 
14-9 
14-8 
18*6 
14*4 
18-4 
14-1 
14-9 
18*8 
15-6 
18-7 
18*8 
14- « 
16*2 
14-8 
14-4 
18*7 
15-4 
14-0 


Castle Newe 


Aberdaeo.... ...... 


Fettercaira ........ 

Arbroath ,.. 


Barry 


KettiiM 


Canton Mor 

Greenock 


Raillieston 




Dalkeith 


East Linton 

Thurston •...•■•.... 


Tester 


Thirlestane . . , 

Mibegraden 

BowhUl 


Makerstooo 

Dnimlanxiff •...^^.. 
Kirkpatrick 


Means 


46-7 


10-94 


79^ 20' 1 




14-1 



Tabub IL— 


JUeulUfor eingU years. 






StatioiM. 


Vahies of E^ I 


Values of A,. | 


isaa. 


1867. 


1858. 


1866. 


1867. 


1868. 


Bresiay (Shetland).. 
Sandwick (Orkney) . 

Tongue 

Stomoway • , • 


si^'w' 

80O 29' 
760 4' 
70« 66' 
870 4' 


66O 41' 
620 2' 
720 29' 
720 8' 
74^ 56' 
68O 27' 
620 10' 


78* 48' 
750 49' 
840 19' 
780 27' 
87^ 25' 
84^ 2' 
82<> 40' 


9-8 

... 


7-8 
8-6 
9-7 
9-4 
10-4 


8-6 
88 
9-1 
91 
10-4 
... 


CuUoden 


East Linton 

Thurston • • 


Tester 



To find the centres of the warm and cold halves of the year, 
we may proceed as follows: The mean value of E, for all the 
stations is 79^ 20'. To reduce to the beginning of the year, 
4iubtract 16^^ since our reckoning has been taken loom the mid- 



Digitized by VjOOQlC 



/. D. Everett on Reducing Observatione ef Temperature. %\ 

die of the first month. This leaves 64"" 20', which is the inter- 
val from the beginning of the cold half to the end (or begin- 
ning) of the year. The complement of this or 26^ 40' is the in- 
terval from the beginning of the year to the centre of the cold 
half, which again is 180 distant. from the centre of the warm 
hal£ 

25® 40' corresponds to 26 days (nearly) 
205® 40' " " 209 " " 

The 26th and 209th days of the year are January 26th and July 
28th, which are therefore the centres of the cold and warm halves 
of the vear, for the mean of the stations. The corre^nding 
dates ior any particular, station, will be later or earlier than 
these by the amounts shown in the fourth column. 

An expeditious method of finding the centre of the cold half is 
to assume the complement of E, as representing the interval 
from Jan. 15th to the required centre. Thus the complement of 
70° 20' is 10° 40' corresponding to 11 days nearly, hence the cen- 
tre of the cold half is 11 days later than January 16th. This 
determination it will be observed coincides with that above 
riven. In like manner the centre of the warm half will be 11 
aays later than July 17th. 

Iby taking the sum and the difference of A^ and A, we should 
obtain approximately the mean temperatures of the warmest and 
coldest groups of 80 days ; or if the difference between the tem- 
peratures of these two periods is required, it can be found by 
simply doubling A,. These determinations are however only 
first approximations, and this is my reason for omitting them, 
all the numbers contained in the Table being second approxima- 
tions at least 

With the joint purpose of testing the powers of the method, 
and comparing different years, I have calculated the values of 
A I and E, for single years for a few of the Society's stations, 
including three (the first three) which are not contained in the 
former table. The results are given without any reservation in 
Table IL 

Bressay (Shetland) apoears to be the latest of the Society's 
stations, oein^ about IS clays behind the mean of the 24 stations 
included in Table L Sandwick (Orkney) precedes Bressay by 
about 2 days, and this interval is preserved nearly constant from 
1867 to 1858, although the absolute times differ by nearly a 
fortnijzht The amplitudes are also less for these two stations 
than fer any others, the amplitude (and consequently the range) 
at Bressay oeing only about four-fifths of the average derived 
fi*om the 24 stations. The extreme lateness of Thurston (near 
Dunbar) seems to be borne out by the results from single years, 
as appears from a comparison with the neighboring station, East 
linton. The extreme earliness of Yester cannot be so satis£Etc- 
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torilj tested, as the interpolations (in defect of observations) at 
this station are numerous during the years 1857-8. In the year 
1866, which is entirely free from interpolation, Tester appears 
to have been 16 days earlier than Thurston, and 11 earlier than 
East Linton, a remarkable difference, considering that all three 
places are in the same county (East Lothian). Comparing one 
year with another, it appears that the seasons were latest in 1857, 
being fully a week later than in 1856, and at some places about 
a fortnight later than in 1858. At Thurston the difference be- 
tween the last two years amounts to nearly 21 daya All the 
inferences as to dates contained in this para^aph, are derived 
from mere inspection of the values of E, bearmg in mind that a 
degree nearly corresponds to a day, and that the phases are ear- 
lier in proportion as E. is greater. 

As an instance of the convenience afforded by the present 
method, for comparing the climates of different countries, I sub- 
join the values of A,, A, and E, for Edinburgh, and for Albion 
Mines, N. S., the former derived from the monthly means of the 
late Mr. Adie's observations, embracing a period of 40 years, for 
which I am indebted to a paper by Principal J, D. Forbes, as 
epitomised in the Ed. New rhil. Journal for July, 1860, the lat- 
ter from 11 years observations by Mr. Henry Poole, Manager of 
the mines. The monthly means themselves are — 

For Edinburgh, 
86-69 8T-99 40^1 44-88 60-27 66-66 6827 6744 68-78 47*47 41-21 86-60 

For Albion Mines. 
19-86 19-90 27-41 87*88 4868 6814 66*10 6619 66-06 46-28 86-59 2447 

from which are derived the following values of mean tempera- 
ture, amplitude, and epoch : 

Edinburgh, Ao=46-9 A^rzlO-S E^zsSa* 27' 

Albion Mines, Ao=42-l Aj=23-0 Ej=78° 13' 

Hence, cleared of technicalities, the relation between the two 
climates may be expressed by saying that the village of Albion 
Mines is on the average of the year about 6^ colder than Edin- 
burgh, that its range is rather more than double, and that its 
seasons are on the average 6 days later. No such definite in- 
formation is obtained by inspecting the monthly means. 

With the view of ascertamin^ the amount of error entailed 
by assuming (as our method does) that the calendar months 
are dl of equal length, I have calculated the values of A^^ A, 
and E| for Edinburgn in four different ways, my data being the 
mean temperature of Edinburgh for every day in the year, as 
contained in the number of the Phil. Journal above referred 
to, viz: 

l8t When the last 2 days of January and first 2 days of 
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March are reckoned part of February, giving Febmary 88 days, 
and leaving January and March only 29 days each. 

2d, When the last 8 dajrs of February are reckoned part of 
March, so that January will have 31 days, February 26, and 
March 84. 

8d. When the last day of January and first of March are 
reckoned part of February, so that January will have 80 days, 
February 81, and March 80. 

4th. When calendar months are adopted, giving January 81 
days, February 29, and March 81. 

The resulting values of A, A, and E^ are as under. 



Daja. Days. Days. A« 


Ai 


B| 


Jan. 29, Feb. 33, March 29, gives 4691 


10-87 


83* 87' 


« 81, ** 26, " 84, •* 46-88 


10-81 


88^ 19' 


** 80, ** 81, « 80, « 46-90 


10-78 


88* 88' 


** 81, « 29, « 81, « 46-90 


10-78 


88** 27' 



Here a difference of 7 days in the length of February causes a 
difference of '03 in the mean temperature, 06 in amplitude, and 
18', or about -^ of a day, in date. From the last two lines it 
appears that the difference between giving February 29, and 81, 
days does not affect either mean temperature or amplitude, to 
two places of decimals, and only affects date by about j\ of a 
day. 

Apart from the small error arising from treating calendar 
months as twelfth parts of a year, conclusions deduced from 
monthly means are as accurate as those fix>m daily means, tiie 
correction necessary for reducing monthly to daily results being 
extremely simple and easy of application, the value of E, being 
the same for both, and the values of A, differing in the con- 
stant ratio of 1 : 10115. 

I shall not attempt to show in detail the advantages which 
meteorology may be expected to derive from the extensive 
application of the method of reduction here proposed. The 
superiority of definite measures to mere genend estimates, is 
recognized in every branch of statistical enquiry, yet no such 
measure is usually applied to *' date of phase, and the measures 
commonlv used m determining range are subject to an error 
which aflfects different places very unequally. 

The determination of the "date of phase" will ftimish a 
precise measure of the retarding effect of the sea, and dso of 
the different varieties of soil. The general effect of the inter- 
change of heat between the soil and the air must obviously be 
to retard the air temperature, but I am not aware that different 
soils have ever been compared in this respect. 

The laws which connect date of phase with extent of range 
also offer an interesting field of investigation. Generally speak- 
ing, the causes which returd the former diminish the latter. 
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In tbe application of meteorology to agriculture, date of phase 
cannot, without serious error, be overlooked. The earliness of 
crops at one place as compared with another, must necessarily 
depend upon this element as well as upon mean temperature and 
range, and it will be interesting to ascertain how much of the 
effect is due to each of these causes. 

Thus far we have endeavored to describe in general terms the 
objects and principles of the proposed method of reduction. 
The remainder of tnis paper will be devoted to the mathematical 
investigation on which the method rests. 

By taking observations of temperature at any place for a suf- 
ficiently long series of years, it would be possible to ascertain 
the average temperature of each day in the year, and if the 
mean daily temperatures thus found were projected into a curve, 
its course would be free from those sudden and irregular devia- 
tions which characterize the curve of temperature for any par- 
ticular year. 

Such a curve would admit of being expressed, to any required 
degree of accuracy, by an equation of the form 
y = Ao+Aj sin {x^^^)-\'k^ sin {2x-\'^^)^k^ sin {Zx-\-^^)^ &c 

X and y beine the coordinates of any one point in the curve, and 
A^j A, E,, «c. being constants. The coefficients A, A, A,, 
&c., are the amplitudes of the terms in which they occur, and 
E, E, E,, &c. are epochs. The term which involves A, and Ej 
attains one maximum and one minimum in the space of a year, 
it is therefore called the annual term. The term involving A, 
and E, attains one maximum and one minimum in half a vear, 
it is therefore called the half yearly term ; and in ffenenu the 
term A„sin (noj-fE,) goes through its entire cycle of values in 

the -th part of a year. We assume of course that a year is rep- 
resented in arc by IStt, or the entire circumference. 

For places in the temperate zones the amplitudes of succes- 
sive terms in the above series diminish so rapidly, that for or- 
dinary purposes all terms involving A, and higher coefficients 
may be neglected. 

The mean daily temperatures for any single year or for the 
average of a few years are too irregular to admit of being ex- 
pressed with accuracy by any simple formula, but it is possible 
to represent by a few terms of tne above series the probable 
curve of annual temperature as deduced from the actual daily 
temperatures even of a single year. It is one object of the pres- 
ent communication to show how this may conveniently be aone. 

We shall now proceed to the solution of the following problem. 

Given the temperatures at twelve equidistant points in the 
year, it is required to deduce the values of the constants in an 
expression of the above form which shall be applicable to them. 
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The general term in the expression is A« sin (nx+'E^. Let 
this be assumed equal to P« cos nx+Q« sin nx. This assumption 
^ves 

A.8inE,z=P«, A.coeE»=Q. 

whence ^= ton E„ A.^= P^-+ Q^. 

The transformed series is 

y = A^,-|-Pj co8a?-|-Qj sinaj-j-Pa C0B2« + Qa8in2i»4- *©• 
Let the given temperatures be denoted by 

Vo Vi y2 yii 

Then if the time correspond to the temperature y^^ the times, 
or values of x^ corresponding to the 12 given values of y are 

respectively 0°, 80^, 60°, 880°. 

Let the sines of 0°, 80°, 60° and 90°, be denoted by the ab- 
breviations S,, S,, Sj and Sj. Then we have 

y, =A,+P,83+Q,8,+P,8.+Q,So+P38»+Q,So+P4S,-Q,So 
y, =A,+P,S,+Q,S,+P,S,+QA+P8So+Q38»-P4S,+Q4Sa 
Vs ^Ao+PxS.+Q.Sa-P^S.+QaSa-PaSa-QsSo-P^Si-Q^S, 
y, =Ao+P,So+Q,83-Pa83-Q,8^-P38^-Q38,+P48a-Q4So 
y^ =A, -P,8,+Q,8,-P^8,-Q,8,+P383+Q38o-P4S,+Q48a 
y5 =A^-Pi8,+Q,8,+Pa8,-Q,8a+P3So+Q3S3-P4Si-Q4Sa 

ye =A^-Pi83-QiSo+P283-Q2So-P888-Q3So+P4S3-Q4So 
y, =Ao-P,8a-Q,8i+Pa8i+Q28j,-P38o-Q383*P^8,+Q^8a 

y^ =Ao-Pi8,-Q,8a-P28,+Q282+P383+Q3So-P4S,-Q48a 
y. =A,-P,8^-Q,83-P^83+QA+P38o+Q3S3+P,83-Q^8o 
y,o=Ao+P,S,-Q,8,-P,8,-Q,8a-P383-Q38o-P4S,+Q,8, 
y,,=A,+P,Sa-Q,S,+P,8,-Q,8,-P38,-Q3S3^P,8,-Q,8, 

Subtracting y^ fromyo> Vt froniy,, y, firom y,, &c., all the 
terms which contain P, Q, P^ and Q^ will disappear. Simi- 
larly, adding y^ to y,, y^ to y ,, y , to y„ &c., all the terms which 
contain P, Q^, P, and Q, will disappear. 

Let yo-ye = *o Alaolet 

yi-y7 =*i 
Vz-y^ =*3 

y4-y 10=^4 And let 

yfi-yii=*6 



It will be found that the sum of Z,, Z,, Z, and l^ is 6P,, and the 
sum of m^, mj, m, and m^ is 6Q,. Hence P, and Q, are found 
Am. Joub. SoL-^oo2a> Sbbibs, Vol. XXXV, No. 108.— Jan., 1808. 
4 



*o 


xs, = /. 


(*.-*.) 


xs, = ^ 


(*a-**) 


xs, = /. 


*. 


XSo = /, 


K 


XSo=m, 


(*.+*.) 


X8, =m, 


(*a+**) 


X Sg ss Wj 


*. 


XS,=».3 
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as in the arithmetioal example below ; and E, and A, are ob- 
tained by the equations, 

tanE, = 1^, A* = P* + Q", or nsing E, as a subsidi- 

aiy angle, A, =Q„secE,. 

To find P, and Q,, proceed as under. 

(K,-K,)X S, =L„ 






= K. 



Va+tfB =Ka 

y3+y» =K» 
y*+yio = K4 
y5+yii = Kj 



(K,-K,)X(-S,) = L, 



(Ko + K3)X 
(K,+K.)X 
(K, + K,)X 



^0 ^^ ^o 

S, = M, 

Sg = Ma 



Then will L^ + L^ + L^ = eP^ 

M, + M, + Ma=:6Qa 
whence E, and A, can be obtained by the equations 

A^ =: Qg sec E,. 



^E. = | 



'a 



To find P, Qj, P^ and Q^ we have 

Ar, + A.-*3 = 6Q, (K,+ K,-K,-K,)XS^ =6Q^ 

whence E, A,, E^ and A. can be obtained as above. 

In the following example, the values of P,, Q,, E, and A„ 
are found for Hali&x, N. S., on the assumption tnat the mean 
temperatures of the calendar months, may be redded as iden- 
tical with the temperatures of 12 equidistant points in the year. 
The numbers in the first column are the mean temperatures of 
the months January to June, those in the second column are the 
mean temperatures of the months July to December. 



I. 


IL 


m. 


IV. 
(two laat 
ioUI) 


V. 
(in— IV.) 


VI. 


m 

(VXVL) 


VIII 

(iii+rv.) 


DL 


X 

(vinxoL) 


28-9 
282 
801 
889 
48-8 
68-4 


64-9 
651 
58-8 
48-2 
87-8 
27-8. 


-41-0 
-41-9 
-28-2 
- 9*8 
+10-6 
+80-6 


+80-6 
-flO-6 


—410 
-72-5 
-88-7 
- 9-8 


i; 


-41-00 

-62-79 

-19-85 

•00 


-41-0 
-11-8 
-17-7 
- 9-8 




•00 

- 6-66 
-15-88 

- 9-8d 


6 


-128-K 


6 


-80-28 


P, 


= 


— 2052 


Qi 


= 


- 505 



E^ = ton" 



tLi- 



Qi 



= 76*>10, Ai = Qi sec Ei= -21-14. 



The coefficients A., E^i and those belonging to higher terms 
are of comparatively little practical use, and it will not be neces- 
sary to append examples of the process for obtaining them, as 
there is no difficulty in tlie application of the formulae. 
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The last edition of the Encyclopaedia Britannica hm an article 
on " Meteorology " by Sir John Herscbel, in which the attentioa 
of meteorologists is called to the ff^eat practical utiliW of the 
mode of reduction above described, which has been tor some 
time known but has been little used. The formulae which Sir 
John Herschel there gives for deriving the values of the con- 
stants from monthly means, are in reality identical with those 
above given, though Uie identity is not at first sight obvious. 
He asserts that the values thus obtained are the most probable 
values, as derived from the application of the method of least 
squares. Also that '* it is a peculiarly valuable property of these 
expressions, that if the approximation be stopped at any one 
term, .... then should it be considered afterwards desirable to 
carry it a term further, .... it is not necessary to recompute the 
former coefficients, their values remaining unaltered."' 

Instead of using the temperatures of 12 equidistant days, as 
the basis of calculation, there are obvious advantages in employ- 
ing the mean temperatures of the 12 months which compose the 
year; but it will be necessary to apply a correction to the results 
thus obtained ; for it is not true, even on the average of a long 
series of years, that the mean temperature of a month is the 
same as tLat of its middle day. We shall proceed to investi^te 
the nature and amount of the correction wnich must be applied, 
deducing by the way some interesting relations between the mean 
and instantaneous values of variable elements. 




Let OACX be the curve which represents the yariations of 
temperature through the year. Let the ordinates AB and CD 
represent the temperatures at the beginning and end of an inter- 
val of time represented by BD. It is obvious that the mean 
temperature of this interval will be obtained by dividing the 
area ABCD by the distance BD. 

I Of the UMorema to which the remainder of this article is devoted, I beUeve I 
bare ihe honor to be the first discoTcrer. They were first published by me io the 
Edin. New PhU. Journal for July, 1861. A correctioo for the difference between the 
meao temperature of a month and the temperature of the middle of the month had 
been applied (unknown to me) by Professor (now Prmcipal) J. D. Forbes, in a paper 
read March 25th, 1860, (Trans. R. S. R, toL zxii, Part IIX accompanied by the 
remark that the correction has not usually been made. But the meuod there em- 
ployed was only approximate and was based on diflbrent principles firom that here 
described. 
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First let us suppose the equation of the curye (or the egres- 
sion for the temperature in terms of the time) to be 

y =z atanx. 

Let 2c denote the length of the interval BD, and let a/ be the 
value of X for its middle point. Then the vdues of x for points 
B and D will be x^—c and (c'+c, and the area ABDC will be 
the integral of ydx taken between these limits, 

= a(coft ic'— c — coe«'+c) 

=2a sin x'. sin c 

= 2 sin c . y' 

if y' denote the value of y for the middle point of BD. 

Hence the area bounded by two ordinates whose mutual dis- 
tance is given, varies directly as the ordinate drawn midway be- 
tween them. The areas of portions of the curve below the line 
OX must of course be reckoned as negative. 

Dividing the expressions for the area by 2c we obtain 

sin e , 

— y 

which is therefore the mean value of y for the given interval 
Let c=--, then in denoting a year, the given interval 2c will 

be the ~th part of a year. Hence the mean temperature of any 
Uh part of a year is to the temperature of its middle point as 

9t ft 

sin- : -. If the given interval is the ^^th part of a year, this 

ratio becomes sin 15° : arc 16° or 1 : 1-0115. 

These conclusions have been drawn on the supposition that 
the expression for the temperature is y=a sina;. They will still 
be true if the expression be 

y zz: a sin (rp 4- E) 

for this change onl^ amounts to removing the origin of coordi- 
nates idong me axis of x and does not alter the values of the 
ordinates. 

If the expression £>r the temperature be 
y =? A + a . sin (a: 4- E) 

the ordinates will be greater than before by the constant quan- 
tity A, which represents the mean temperature of the year ; 
hence the temperatures will require to be diminished by the 
mean of the year in order that the above conclusions may be 
Applicable. The foUowing theorem will hold in all three cases, 
viz: — 

The differeoee between the mean temperatures of any two 
^ual portionsi^the year will be less than the difference between 
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the temperatures of their respective centres, in the constant ratio 
of sin - : -, each of the portions being supposed to be the 

-th part of a year, where m may be either a whole number or a 

fraction. 

Hence the annual range as shown by the curve of monthly 
mean temperatures will be less than that exhibited by the curve 
of daily mean temperatures in the ratio of sin 15*^ : arc 15®. 

Strictly speaking, instead of *' daily mean temperatures," I 
ought to say *' instantaneous temperatures ;" but tne difference 
is so small as to be quite inappreciable, since the former are to 
the latter nearly in tne ratio of sine to arc of 80 minutes or of 1 
to 1-000013. 

Assuming then that the expression for instantaneous tempera- 
ture is 

the mean temperature T|, of any ^th portion of a year will bo 
given by the equation 

nn ' 
Y. = A+a.-j2.«ii(«+E) 

m 

X being the time for the centre of the portion. Hence if the 
instantaneous temperatures follow a simple harmonic law, the 
mean temperatures of equal intervals of tmie will also follow a 
simple harmonic law. For the mean temperature of any period 
of §0^j days we have 

Secondly, let the expression for instantaneous temperatures be 
y = Ao + aj8in(«+Ei) + a,Mn(2« + E,). 

The expression for the area bounded bv two ordinates whose 
distance is 2c will as in the former case be the integral of ydx 
between the limits x'— c and aZ+c 

= 2AoC + 2ai sin c sin (a^+Ej) + 2a, *-^ sin (2*'+ E,) 

and dividing by 2c we obtain for the mean value of y the ex- 
pression 

A,+a, ?^sin(*'+E,) + a/i||?sin(2*' + E,). 

Hence the mean temperature of any Uh portion of a year is 
given by the equation 
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• r . 3r 

Bin - BID ^ 

Y.=A,+«, -^ 8in(H-E.)+a, -^ sin (2^-8,). 
OT at 

Let m = 2 and we have for the mean temperature of a half year 
Y2=Ao+ai-^Bm(a; + E,), 

2 

the third term vanishing, since sin ;r=0. Hence the half yearly 
teim produces no effect upon the mean temperature of a half 
year (as is also obvious from general considerations! and the 
amplitude of the half yearly means is to that of tne annual 
term for daily means, as the radius of a circle is to a quad- 
rantal ara 
The range of the half yearly means, being double of the 

amplitude, is a, . -^ which being divided by a, . the am- 

2 13 

plitude of the annual term for monthly means, gives as a quo- 
tient the numerical value of which is 1-2879. Hence if 

Ssin^ 

the amplitude A, deduced from monthly means be multiplied 
by this number, the product will be the difference between the 
temperatures of the warmest and coldest halves into which the 
year can be divided. 

Lastly, let the expression for instantaneous temperatures take 
the general form 

jf-:Ao+aiBin(«+EJ+a,flin(2a?+Ea)+ .... +(i„8iii(iw;+E») 

It will be found by proceeding as in the previous cases, that 

the expression for the mean tepiperature of the ~th of a year is 

am— Bin — 

T,=Ao+aj . -^ Bin («+E,)+aa -~^ Bin (2af+Ea)+ 

Bin— Bin- 

Hence ifAi,A,,A,....A,. denote the amplitudes deduced 
from monthly means, we have 

— •^Q ^^"^ A — aJP 30^ _ Bin 46* 
J II A BinnXlS® 
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Conversely, 

a, = Ai T-— -5 = Aj X 1-0116 

* * 8IU 16' * 

. arc 60** . ^^ , ^^^^ 

** = ^*i5l05 = A* X 1-2092 

fto. Ac 

Hence, to reduce monthly to daily reatilta it will simply be 
necessary to multiply the amplitudes A,, A,, &c., as above indi- 
cated. The logarithms of the multipliers for A,, A„ A, and A^ 
are as under. 



, arcl6*» 
'^- sin 160 


= 


•0049725 


, arc 30^ 
'^-810 80^ 


= 


•0200286 


, arc 46* 
»^'8io45« 


= 


•0456049 


, aroeo* 


= 


•0824980. 



Abt. in. — BemarJcs upon the Article of Prof. J. D. Everett; by 
E. Looms, Professor of Natural Philosophy and Astronomy 
in Yale College. 

Ik the preceding article, page 18, Pro£ Everett has adopted 
the formula 

y = A + asin (« + «); 

to represent the annual fluctuation of temperature at any place, 
and he remarks that according to this formula *' the curve has 
one maximum and one minimum in the year, which are precisely 
half a year asunder; and the curve is bisected symmetricauy at the 
points of maximum and minimum temperature. 

In order to determine whether these assumptions are conform- 
able to nature, and if not, whether the error of the assumptions 
is important, I will compare them with observations of tempe- 
rature made at several aifferent stations. I first take the obser- 
vations made at Greenwich, embracing 48 years, from 1814 to 
1856, as reduced by Mr. James Glaisher. The following Table 
shows the mean temperature of each day in the year. 
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From this Table we perceive that the maximum temperature 
occurs on the 80th of July. The minimum occurs sometime 
between Jan. 9th and 15th ; we will call it Jan. 12th. The in- 
terval from the minimum to the maximum is 199 davs, and from 
the maximum to the minimum 166 days. The difi&rence is 88 
days ; that is, the first principle assumed by Prof. Everett is in 
error by wme than a month. 

In order to determine whether the curve is symmetrically di- 
vided at the point of maximum temperature, I will compare the 
temperatures for 80, 60 and 90 days before and after July 80th. 
The results are as follows : 

June 30, 61^-6 Aug. 29, 

May 31, 66 -1 Sept 28, 

May 1, 60 -0 Oct. 28, 

Thus we see that the temperatures for 90 days before and 90 
dajTS after the maximum, instead of being equal, as they should 
be according to the assumption of Prof. Everett, diflfer by three 
degrees ; which is one ninth part of the entire annual range. 



69*^-4 
54-3 

47 -0 



Difference — 2®*1 
" -1-8 
** - 3-0 



Digitized by VjOOQlC 



Prof. Loomis's Remarks upon Prof. Everett' $ Article, 83 

In order to decide how far the preceding conclusions may be 
peculiar to the climate of Greenwich, I will make the same com- 
parison for three stations in Germany, according to the materials 
furnished by Prof. Dove, viz. Berlin from 110 years observations, 
Danzig from 81 years observations, and Breslau from 64 years 
observations. The averages are taken for intervals of 5 days, 
and the temperatures are expressed in degrees of Beaumur's 
thermometer. 

Mean temperature for each five days of the year. 
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-3-02 


July 3o-4 


14*^54 


. 
1204 
13-36 


13^7 


6-1 o 


-1-74 


-296 


-3-5i 


5-9 
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27-31 


-0-74 
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From these observations we see that at Berlin the maximum 
temperature occurs July 29, and the minimum January 8th. 
Am. Jour. Sci.— Sbcohd Sbros, Vol. XXXV, No. 108.— Jaii^ 180S. 
5 
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The interval from minimum to maximum is 202 da^s ; and from 
maximum to minimum 163 days. The difference is 89 days. 

Comparing the temperatures for 80, 60 and 90 days before and 
after the maximum we find 

June 29. 14*»-44 Aug. 28. 13*'-'74 Difference-0*»-70R.= -l*»-58 Fah. 
May 30. 12 -61 Sept.27. 10 -07 " -2 -54 =-.6- 71 " 

Apr. 80. 8 -89 Oct. 27. 5 -56 " -3 -83 = — 7 -40 " 

At Danzig the maximum temperature occurs July SO ; and 
the minimum Jan. 8th. The interval from minimum to maxi- 
mum is 203 days, and from maximum to minimum 162 days. 
The difference is 41 days. Comparing the temperatures before 
and after the maximum we find 

June 30. 12*^-76 Aug. 29. 12 -27 Difference-0^-49R.= -P'10Fab. 
May 31. 10-30 Sept. 28. 8-02 " -2-28 =-6 -13 " 

May 1. 6-21 Oct. 28. 8-88 " -2-33 =-6 -24 " 

At Breslau the maximum temperature occurs July 81 ; and 
the minimum Jan. 10th. The interval from minimum to maxi- 
mum is 202 days ; and from maximum to minimum 163 days. 
The difference is 39 days. Comparing the temperatures befor j 
and after the maximum we find 

July 1. 
June 1. 
May 2. 

The results at these three stations accord remarkably well 
with each other, and we must regard them as indicating the law 
of climate for that part of Europe. These results also accord 
pretty well with those obtained at Greenwich ; but the decrease 
of temperature in autumn is more rapid at the German stations 
than it is in England. The average temperature at the three 
German stations 90 days after the maximum, is less tlian the tem- 
perature 90 days before the maximum, by 7°*23 Fahrenheit, 
which is nearly one fifth of the annual range of temperature. 

If we institute a similar comparison for the southern part of 
the United States, we shall find the same want of symmetry in the 
curve which represents the annual fluctuations of temperature. 
Thus at Savannah, Ga., according to 21 years of observations, 
the minimum temperature occurs about December 20th, and the 
maximum about July 20th ; making an interval of 7 months 
from minimum to maximum, and of 5 months from maximum 
to minimum. 

We conclude then that any formula which supposes the curve 
of annual temperature to be symmetrically divided at the point 
of maximum, does not represent climates like those above speci- 
fied, with that degree of accuracy which science requires. 



la^'-vi 


Aug. 30. 13^1 9 


Difference- 0^-/>2 R.= - 1**! 1 Fah 
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Sept. 29. 9 -36 


** —2-70 = — 6 -07 " 


8-86 


Oct. 29. 4-88 


** -.3-98 =-8 -95 '* 
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Art. IV. — Upon Natural and Ar tificial Section in some Chottopod 
Annelids ; by W. C. Minor. 

The circumstances of spontaneous fission have been observed 
in so few species of annelids at present, as to make every additional 
observation of value, even though only confirmatory of what is 
already known upon that subject. This consideration, and the 
fiict that all views of its nature in the Oligochceta seem to be based 
upon the observations of one species — Stylaria proboscidea^ — have 
tempted me to publish the following brief investigations, how- 
ever they may want of any very special novelty to give them 
value. 

It is now nearly one hundred years since the distinguished 
Danish naturalist. Otto Fr. Miiller, studied the phenomena of 
spontaneous fission in the fresh water Naids, * and his able little 
work. Von Wurmen des sussen und sahigen Wawerj, Kopenhagen, 
1771, largely devoted to that subiect, shows that he failed only 
where the imperfect means at his command led him astray. 
The multiplication by artificial section had been observed before 
that, both in the Naids and other animals, and had awakened a 
good deal of general interest; but the multiplication by smnta* 
neous fission seems to have been very nearly if not wholly dis« 
regarded at that time. Nor has its occurrence in the fresh water 
worms received, since then, the investigation that it seems to de- 
mand. For with the exception of a discussion by Schultze and 
Leuckart upon some of the particulars, and, the significance of 
this phenomenon in relation to budding, some ten years ago, and 
a sweeping denial of its occurrence, or at least of its vital and 
systematic nature, by Dr. Williams, about the same time, no 
one, so far as I am aware, has published any extended observa* 
tions upon the fissiparity of the fresh water Naids since the time 
of Miiller.^ And yet the statements of Dr. Williams, in regard 
to both artificial and spontaneous fission, are such as to suggest 
at once the importance of a reexamination of the whole subject; 
while the great interest given to this question by the remarkable 
speculations of Steenstrup, together with the interesting varie- 
ties of the phenomenon as oteerved in the marine worms by 

> Trembley bad discovered it long before this, as he observes in his Mhnoiru 
t>. «. a rhi*t. dun genre de Polypei (Tcau dwee, 1744;-- and Itoese), in his Iwiekten 
belvtUiffungen, rle9cribes Uie united parent and bud ; but the former did no mor« 
thnn observe the fact, and the latter wholly misunderstood wliat he miw. 

3 Oruithuisen remarks in his Anatomie der gezuvgelten Nai<U, {Nov. Act. Kat, 
Cur. T. xi, p. 248.) only that it is uncommon to find a Naid without buds of the 
second generation, and refers to MQller for the details of their formation. Since 
writing tliis, 1 Imvo seen in Leuckart's valuable yearly report in the Arehiv. /. JVo- 
turae$ehiehie for 1861, a notice of Clauses obeervations oo fission in Cktttogatimp 
whicb, so tisr aa there giveo, I can ooofinn. 
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Quatrefages, Edwards, Frey and Leuckart and others, seem to 
demand a more complete knowledge than we as yet possess of 
its occurrence in the fresh water group. 

I may here remark that the European species chiefly studied 
hitherto, Stylaria proboscidea, has not come under my observation, 
nor am I aware that it has been found in America. Four spe- 
cies of Naids common in this vicinity, Stylaria (Pristina) longi- 
seta, Nats rivulosa^ and Dero limosa^ found in fresh water, and a 
marine Enchyirceus^ E, iriveniralopeciinatus^ have been the prin- 
cipal subjects of my investigation. In regard to the first of 
these, it may be questioned whether our species is identical with 
that described by Ehrenberg, (SymholcB Physicce,) as Pristina 
longiseta^ for his description is too brief to be of specific value. 
As, however, the characters given by D'tJdekem, in his Nouvelle 
Classification dcs Annelides Sitiyires Abranches, {Memoires de VAcad, 
Boyale de Belgique^ 1859, T. xxxi,) apply equally to the Ameri- 
can species, I am compelled to regard it as the same.^ The 
second species, Nais rivulosa, already described by Leidy, (Jour- 
nal Acad. Nat. Sci, Phila., 1850, vol. ii, pt. I*', p. 43,) very closely 
resembles the European Nais elinguis^ with which D'Udekem 
regards it as identical. The third species, Dero limosa, has 
also been described by Leidy, IProc. Acad. Phila,^ 1857, vol. v, 
p. 226) and though overlooked oy D'Udekem, appears to be dis- 
tinct from the European form of the same genus. The fourth, 
Enchytrceus iriventralopectinatusj I have not been able to identify 
with any species described in works at my command, and have 
therefore named from the three anterior pairs of ventral combs 
after which the dorsal combs begin. This character appears to 
distinguish it from E. sociah\ if I may judge from trie figure 
given by Leidy {Jour. Acad. Phila.). It has no eyes. The pharynx 
extends nearly to the fourth ventral or the first dorsal combs, 
from which a narrow esophagus continues to a little back of the 
sixth ventral combs. Here a gradual enlargement of the ali- 
mentary canal occurs, ending abruptly just back of the eighth, 
in a narrow twisted tube; and this last gradually enlarges, at the 
ninth ventral combs, into a moderate sized alimentary canal, in 

' D'Udekem remarks : *' Je n'ai pas adopts le genre Stylaria admis par Laroarek 
et Ehrenberg, parce que cette espdce ne diffdre dea autres Nais que par Tallonge- 
ment trds grand de la I^vre sup^rieure. Ce charact^re n'6tant accompngn^ d'aucune 
modification importante dans la form des autres organes, je ne puis le conrid^rer 
comme as^ez trnncb6 pour servir 4 former un genre nouveau." There is however a 
marked difference in tno form and position of the cordiform anterior enlargement of 
the aliraentarj canal, which even the statements and figures of Mtiller and Oruithu- 
isen indicate, between the Naids with a long upper lip or proboscis and those 
with a short one, and the manner of fission differs in these two groups as will b« 
shown. Lamardc's genus Stylaria is therefore a good one. £hrenberg*s division 
of this genus however, based upon the absence of eyes, is unfounded, for I have 
seen Nait rimdosa lose them without any other apparent change, and Agassiz hai 
stated that this occurs as a part of the normal development in many Naids. 
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which I observed nothing specially marked. The entire length 
of this Naid was about f inch. 

The occurrence of spontaneous fission in Styhria (Nais) i)ro- 
hoscidea is described as follows by Miiller. " If a virgin Naid, 
as I may call it, with 16 or more pairs of hair combs or 20 or 
more pairs of hook combs [there are four pairs of hook combs 
anterior to the first hair or dorsal combs as in Nais and Derol 
be carefully observed it will be seen that its anal ring slowly 
elongates and after some days appears to be transversely marked 
within into rudiments of future rincs.* In each of these divis- 
ions beneath the skin, germs of hooKs and hairs appear, and the 
pulsations of the artery are evident, while the food forces a way 
through them. The nooks and hairs gradually come through 
the skin in succession from before backward, while the rings en* 
larging, the Naid increases considerably in length. While in 
this way new segments ancf their contents are forming within 
the anal ring, on the other side [anteriorly] of it, a strongly 
marked transverse line, diflferent from those just mentioned^ ap- 
pears, and extends across the whole width of the animal. The 
angles formed at the sides of the body project, and on the top a 
slight projection is evident which gradually becomes a distinct 
proboscis, while, finally, eyes appear back of this fission. Thus 
the Naid becomes a mother." . . . "Frequently one may see in 
the anterior half pf the elongated anal ring of the mother Naid 
a second ring formation similar to the one just described." . . . 
" This is not all. Hardly has the second bud acquired the length 
of one mature ring than a third bud appears before it, and I have 
even seen a fourth." . . . ** Further, not only may a parent and 
its four offspring thus appear, but the buds themselves may give 
rise to new buds ; their terminal joints forming new buds as they 
themselves were formed. Hence we may fina a parent with its 
children and grand-children attached to its body." (op. cit. pp. 
84, 36.) 

Miiller afterwards gives his observations upon a single Naid 
from the 20th of May to the 9th of June. During this time, it 
gave off the buds observed posterior to the 17th pair of combs, 
after which a formation of rings began, without any trace of 
separation, until the body was elongated to over 40 pairs of 
combs. About this time a fission occurred between the 2l8t 
and 22nd pairs of combs. Fission occurring in this way after 
an elongation of the body I shall speak of as the " renewal of 
fission.'" Further observation of individual Naids led him to 

^ Sohultze considers Miiller in error as to tlie poFition at tvhich fission takes place, 
because he describes it as occurring in a segvannt and not between two. The diflRBr- 
ence of statement however is simply verbMil, as Mttller speaks of '* die Zwischen- 
R&ome der Borsten oder die Gelenke," p. 26» and in many other places shows verj 
pldnlj that such is his meaning. 
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conclude that each bud is formed one joint anterior to its prede- 
cessor, that there is thus a gradual reduction of the parent seg- 
ments till a certain point; that then a reformation of rings 
takes place, and an elongation of the body of the Naid to re- 
commence this circle of fission. 

Schultze, in his article, Hbei' die Foripflanzung durch Theilung 
bet Nais proboscidta {Archiv f, Nalurgeschidite^ 1849, T. xv, p. 
298,) confirms the statements of Miiller as to the passage over 
of one of tlie parental segments to each bud;' though he is not 
fortunate enough to observe the recommencement of fission in 
tlie elongated Naid. He observes also (p. 301) that, contrary to 
what Steenstrup had supposed from the analogy of marine 
worms, there is no relation to metagenesis in the phenomena of 
budding in this Naid, for he had never seen generative organs 
in the separated buds. He had however never been able to keep 
these buds long alive. He also haa seen (p. 304,) sexual organs 
in the Darent while budding, though he had never seen well de- 
velopea sperm and ripe eggs present during this process. 

The phenomena of fission in Stylaria longiseUi, so far as I have 
observed them, confirm the statements of Miiller and Schultze 
in substance ; for there is nearly always a passage over of one 
parental ring to each bud, and since fission takes place, as I have 
seen, while the Darent has eggs and sperm, and I have never 
seen the fullest development of the latter in the buds, I cannot 
believe that there is any such metagenetic relation in this pro- 
cess as has been observed in Sf/llis and allied genera. 

In Nais rioalosn, however, the facts are somewhat different. 
For in several continued observations of individual Naids, ex- 
tending in one case over twelve weeks, I have known, but once 
or twice of a passage of the parental rings into the bud; while, 
after an elongation of the parent body, I have very uniformly 
seen fission recommence in the point at which buds were given 
oflF before, or at some point posterior to it, and once anterior, 
and finally, although I have seen fission taking place between 
each of the rings from the 15th to the 22d, I have not been able 
to discover that it does so in any order. But here, as in Slylaria 
longisela, I have found no metagenesis in the fission. 

The facts obtained in regard to fission in Dero Jimosa are un- 
fortunately meagre; the comparative slowness of the meris- 
matic function making the only two series of observations car- 
ried out proportionately unfruitful. In none however of the 
succeeding buds, from Aug. 15th to Oct. 10th, was there any 
carrying off of parental segments by the separating parts, nor 
was there anything like metagenesis observea. 

' Lenckart at first doubted the correctness of this view, ( Uher die ungetcliUeJU" 
liehe Vermehrung bet Nait probotcidea, Wiepn, Arch, 1857,) but Las ainco beoa 
eoDTiiiced of its justice. 
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My observations upon Enchytrcsus iriventralopectinatus are sim- 
ilarly scanty, but are just sufficient to confirm and extend the 
facts observed in the two other short-lipped Naids. In all the 
cases observed, the separation was of a part wholly new formed, 
without inclusion of the older segments of the parental body. 

It is evident from the above facts, that in Siylaiin iongiseia^ as 
Muller and Schultze have shown is the case in J^. proboaciJca^ the 
point of fission moves regularly forward, ring by ring, and more 
commonly in the former Naid from the 16th to the 12th pairs of 
hook combs; though the extremes between which I have known 
it to occur are the 17th and 10th. To judee from MuUer's ac- 
count it occurs further back in the latter Kaid. Further, that 
in Ndis rivubsa^ and, as far as I know, in Dero limosa^ and in En- 
chytrcBua triuenirabpeclincUus, all of which have short upper lips, 
the buds are Riven off at one point, though that point may vary 
in different Naids of the same species, or in one and the same 
Naid at different times. In the latter case the variation occurs 
as part of a peculiar form of fission of which I shall speak again. 
Both "parting" (theilung), and "budding" (knospenbildung), 
occur then in the Naids, and it may be added that the former 
appears to be peculiar to the genus Slylaria or to the proboscis- 
bearing forms. 

I may here remark that the distinction made by Schultze and 
others between "theilung" and "knospenbildung," though con- 
venient, does not seem to me a fundamental one. The mere in- 
clusion of a portion of parental tissue in the bud does not of 
itself make an essential distinction between this and a wholly 
new-formed, but otherwise similar, bud; nor have I been abfo 
to see any histological or functional differences. The very fact 
. that individuals, having the same genetic relations to the parent 
stock, are in one Naid, N. rivulosa, always or commonly pro- 
duced by the so-called "budding," and in another genus, Slylaria^ 
by the so-called "parting," huSs to this view. Nor, as I think, 
though observations are largely wanting in that direction, have 
the two yet been shown to be functionally different in true meta- 
genetic processes. They are two varieties of one process ; and it 
would be interesting in many ways to know exactly how the 
various species of Naids, already known, follow distinctly the 
one or the other plan, or tend to merge them yet more com- 
pletely as one.* 

A little detail will show how closely identical the two forms of 
bud-formation are. In "parting" — " theilung" — as has already, 
to a great extent, been described by Schultze, we find that from 

' I hare known ^'badding" to intercaUte onoe in a aeries of fi«ioiit in Stylarui 
Ungi»$la (May 81), and I have alto known ** parting" to interrupt a seriee of bud- 
diitfs in Nai$ rwulota (Sept 25), which kada me to expect that in aome Naida 
both proceaaea maj be regularlj preaent 
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the parental ring, as a fixed pointy there is a continuous ring-form- 
ation and elongation backward; and that anteriorly to it tliere is 
a limited elongation of the general body, also by ring-formation 
from before backwards. There is, then, unlimited growth back- 
ward from the fixed point, and a limited or defined growth back- 
ward toward the fixed point from the place of fission. The pa- 
rental included ring, the most anterior of the series, is here the 
fixed point. In " budding" — "knospenbildung" — the most ante- 
rior ring of the series also, though a wholly new-formed one, be- 
comes the fixed point, from which, by contmuous ring-formation, 
the Naid elongates backward, and toward which a limited series 
of ring- formations proceed from the point of fission.' The resem- 
blance between the two is perfect; and as the fixed point is not 
related to specializations of the alimentary tube, as I at first sup- 
posed, and is in Stylaria probosddea^ where it occurs by "parting," 
four hook-combs back of the mouth, as it is in Nais and Dero^ 
where it occurs by budding, while in S, longiseta it is six hook- 
combs back, the genetic relations of the two processes, in these 
genera at least, are completely one. But, as I have already said, 
though the distinction appeal's unessential in the genera I have 
examined, the terms are convenient and as merely descriptive 
terms are used here. 

The " commencement of fission" was observed in a large pro- 
portion of the buds given off from the individuals of Stylaria 
and Nais which were under observation, and the result is given 
in the following table. 

iS^y/arta— between 12-18 oombs in none. J^aia— between 17-18 combs in 8 

18-14 " 2 18-19 « 8 

14-16 •* 12 19-20 •* 4 

16-16 « 9 20-21 - 8 

16-17 " 1 21-22 " 8 

It is evident that fission does not begin at a fixed point, nor 
have I been able to discover any relation between the place of 
its occurrence and the time of the year, temperature, &c. 

Now, while fission may take place by gradual reduction of the 
Naid Stylaria^ between the 10th and 11th hook-combs, the com- 
mencement of fission has not been known forward of the 13th. 
In Nais rivubsa^ also, fission has been observed as far forward as 
the 15-16th, while its commencement has not been noted ante- 
rior to the 17th hook-combs. This is all the difference between 
the commencement of fission and continued fission, notwith- 

' There is an interestins: analog between this process in the Naids and the em- 
biTODic growth of Ttrehelta, as described by Milne Edwards. He has remarked, 
Om. «i*r le dSpeloppement dett AnnSlidetf Ann, de» Set. Nat,, 1845, 8me S6rie, T. iii, 
that the first denned part is not the cephalic, nor the anal, bat the esophageal, and 
ikal growth takee puoe both anterior and posterior to this by succession from 
befom backward. Other speculations and analogies suggest themselTes here, but 
are in our present knowleage wholly prematore. . . 
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, itending the fnct that whether the former is introductory to a 
series of " partings'' or of "badilings,'' its bud resembles that 
produced by what I shall call the *' renewal of fission." 

That the " renewal of fiiision," in a Naid elongated after re* 
duction by fission, is a somewhat peculiar form or IlKsion would 
hardly have been known from observations on «S^^2ar<a alone.* 
The following summary will illustrate this. In 3lt/laria hngioeta 
one example (April 16) was reduced to 10 rings^ grew out but 
little, and divided between the 12-lSth. When again reduced 
to 10 rings it grew out much longer but renewed fission at the 
same point ns before. It was then reduced to 11 ring% and 
growing out, again divided between the 12-18th. One of its 
buds (May 14) began fi:»ion between the 15'16th, was reduced 
to 12 ring4, then grew out and recommenced fission between the 
14-15th, and was being reduced again when lost. In another 
case, the Naid was reduced to 12, grew out and renewed fission 
at the H-loth, was again reduced to 12, and growing out again 
renewed fission at the same point. It was a third time reduced 
to 12, and growing out again, a third time, renewed fif«ion be- 
tween the 14-15th hook-combs. It was then reduced to 11, 
when ytry unfortunately lost In Navs rivulosa, an example, 
that had been giving oft buds just back of the 19th ring, in- 
creased to something like 88, and then again renewed fissum be- 
tween the 19~20th. Another example tuat bad given off buds 
at the loth, grew out to over 85, anu then renewed fission at the 
15'16th. After two or three buds had been given off, it again 
elongated, and then renewed fission between tne 20-21st hook* 
oombs. 

Now, while in Stylaria the " renewal of fission " appears to 
differ from the commencement of fission, with which I believe 
it is essentially homologous, only by not occurring as far back, 
which may be owing to the want of fuller observation, and while 
in this genus it might be supposed to bo merely a means of con- 
tinuing the process of ^'parting," which mw^t otherwise soon 
cease : we find that it occurs in Sais rivufosn without any change 
of the point of budding, without any apparent necessity) without 
performing the very function that we mi{^ht judge from Siylarim 
was its peculiarity. And what is more, it also occurs in Naii 
rivulo9a for the performance of this very function. This fact 
B*igg^ts something more tlian a physiological meanine in the 
" renewal of fi^ision." While the phenomena connected with it 
seem to show that the distinction between this, the ** renewal of 
fission,'* and other forms of fission is more than a difference of 
function, I am &r from claiming that there is any fundamental 

* Yet MaUer «eem9 to notice tbeM two iiiinM of Smon. Mid Mijt that ** though 
•I tut tWw diilerctit tbtj are fimdmnciitallj tho Mune.** Op. dt ». S8. 
Ail Jooa. ScL-^Stc^iw Staitt, Vol. XXZV, Ko. UML^^ail, ML 

e 
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difference, like that between metagenetic and monogenetic^ fis- 
sions. I may add that I have not been able to discover that the 
point of its occurrence bears any relation to the number of buds 
already given off.» 

The sum of the preceding observations tends to show, that 
the ''renewal of fission" has some special characters that suggest 
a wider enquiry as to its true nature ; that the two forms of fis- 
sion already known as "parting" and "budding" both occur in 
the Naids, and occur so as to prove their morphologic and physi- 
oloric identity ; that "parting" appears to characterize the Naids 
with a prolonged upper-lip— the genus Slylaria^ while "budding" 
appears to charactenze those with a short one — Nais^ Dero^ Mi- 
mytrcRuSy and Chcetogaster^ according to Claus; that the bud pro* 
duced by both these processes is identical with the parent; that 
as the buds are here, so far as I know, identical with their pa- 
rents in function and structure, there is no metagenetic fission ; 
and that therefore fission in these Naids, whether by "parting" 
or by "budding," is correlative to genesis in the great function 
of maintenance of the species, and not a mere step in the his- 
tory of the individual. ' • 

It may be worth while to refer briefly here to the power of 
reproduction from injuries commonly attributed to these little 
beings, especially as Dr. Williams, in his Report on the British 
Annelida^ {R^. Brit. Ass. Adv. Sci.j 1861, p. 247), afl«r quoting a 
summary of Bonnet's well known experiments, says : " On the 
authority of hundreds of observations, laboriously repeated at 
every season, the author of this report can declare witn deliber- 
ate firmness, that there is not one word of truth in the above 
statement" It may be presumed from this, that Dr. Williams felt 
the necessity of thorough and very careful investigations, before 
contradicting the statements so often repeated upon this subject; 
and I cannot doubt that his experiments have uniformly failed. 

' There are some other differeoces to be ooDsidered in a future paper upon the 
histologic nature of fission. 

t* «<From the analogy of the two species, Arenioola and Nai^i, on which the ao- 
ihor's obsermtions have been chiefly conducted, the conclusion may be deduced that 
the * fission of the body' in every other species of Annelida in whidi it occurs has for 
object in like manner to protect and incubate the ova." . . . *' It becomes the last 
act of the parental worm, since the portions into which the body is sub-divided by 
fii^ioo neper take food.** . . . '* It is a catastrophe, in which every autumn involvee 
the whole community .*" — Williams, Jiep. Brit. Annd^ pp. 249-250. 

I should be far from wishing to extend the conclusions I have made to all other 
AnneUds by mere analogy, but myobeervations are, at least, wholly incompatible 
with a general application of Dr. Williams's statements to the Niuds. 

The exact circle of life and its duration, I have not, determined, nor do I feel cer- 
tain that any of the general statements — see Leidy, Flora and Fauna within living 
emiuude^ on SiyUariafotndariSt and Williams at Lirge— are absolutely correct. For 
I have known the prooees of fission to go on in wint^fi when the Nidds were kept 
in a warm phioe ; while I have also seen, what appeared to be a loss of this power, 
as shown in badly formed and incomplete buds, occurring in the warmer parts of 
the year. 
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But from the almost uniform success of my own, I should won- 
der that tbey have done so, had not others reported complete or 
partial failures in similar experiments. — See Dug^ Ann. des Sou 
1828, l'« S^rie, T. xv- It must be remembered, however, that 
such evidence is wholly negative, and cannot weigh with the posi* 
tive statements of observers like Miiller, R^umur and Duges. 

In regard to my own observations, I may state, in brief, that 
in Stylaria^ Nais^ and Dero^ I have hardly ever Jbiled to have 
the head reproduced, and that the anal end has not only been 
reproduced in these genera, but I have seen it reproduced in En- 
chyii'ceus^ in Lumhricus^ in Fahricia, and even in a Nereis common 
on our coast ' ' That in the vast majority of these cases I have 
seen food taken again ; and, in all, I have seen the incurrent anal 
stream, which ceases while either end is closed, recommence. 
From these and other observations, I am inclined to believe that 
this power is far more general in the class than is yet supposed. 

That this power plays a part in the natural economy of life, 
the healing fragments of Naids that I have found in our pools 
is a proof. When saved from the attacks of ChodogasteTy even 
the shortest, headless, and almost immovable, fragments may 
[o on to as ftiU a recovery as when preserved by the observer, 
n one instance, I found, Aug. 21st, what was apparently five seg- 
ments of some Naid's trunk, the two ends of which had clos^ 
and elongated. This had been preserved for some time, for the 
suresophageal brain was well formed anteriorly, and the germs 
of hook combs were well defined posteriorly. It went through 
a rapid growth, developed eyes about the 22nd, opened the 
newly formed mouth about the 28rd, was supplied with food, 
and growing long divided between the 15-16th nook-combs and 
then gave off 5 buds in succession at that point till Oct. 8th, 
when it was lost 

The thin film with which the Naids line the jars in which they 
are kept may be seen to serve, there at least, as a protection 
against the attacks of the prowling carnivorous Chceiogasters, and 
once beneath this, a fragment, like the one just referred to, may 
be preserved till the eyes and mouth are formed — a period usu- 
ally of a fortnight. And though we should hardly have expected 
a mere piece of five segments to be preserved as this was, even 
though endowed with the power of recovery, yet we cannot re- 
gard so extended and remarkable a function as this appears to 
Be, as useless or inoperative in the natural course of Naid-life. 

' 1 Careless obsenrations made a number of jean ago led nie to think that the 
Nereids are destitute of tke power of reooTerj from injuries, and Williams states 
that tbey always sloughed away riog alter ring, in his ezperimeutR. R^umur re- 
marks : ^ Les experiences aue j*ai fait faire sur des millepieds de mer, dune toute 
autre l6ngenr, sur de ccs millepieds longs de sept i huit pouces, n'ont pas eu le mdme 
sooc^: mats les essais n*ont peotdtre pas 6te encore assex r^pi^t^s ni iwsea suiYis.**-* 
Man, pour t. d rMtt. de* InwecUy T. Ti, p. 69. Thinking the latter statement Terj 
probable I retried the experiments during the past year, with more care, and in 
erery case with soooesiL 
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Art. V. — Remarks, on (he Temperature of the two extreme Seasom 
in the Tempeixtte Zones as afftrcleii by t/ie Variations in tlie Him^s 
Distance and in its Angular Velocity in the Ecliptic; abiidgcd 
from a treatise on Astronomy, (in course of preparation,) by 
William Dennis, Philadelphia, Pa. 

The eccentricity of the earth's orbit being about ^Vtb of its 
mean distance from the sun, tlie whole variation in its distance, 
or the difference between its greatest and least disUincc*^, must 
be about ^V^h of the mean : and from Kepler's law for the equal 
descriptioQ of areaa by the radiu:9 vector of the earth (or other 
planet), it follows that the velocity of the earth's motion in its 
orbit, or the consequent angular motion of the sun in the eclip- 
tic, varies inversely as the square of this distance. Then, since 
a numerical quantity increased by a small fraction of itself has its 
square increased by (a little more than) the double of that frac- 
tion, it is evident that as the dibiance varies by about ^^^h of its 
mean value, the variation in the velocity musl be about x'jth of 
its mean. 

Again, the amount of light and heat receiveil from the sun in 
a given time, following the general law of influences emanating 
as from a centre, also varies inversely as the square of its distance, 
and therefiire follows precisely the same law that governs the 
variation of the sun's angular motion in the ecliptic. Hence we 
conclude, 

1. That the whole variation in the rate at which lidit and heal 
are received from the sun, or in other words, the difTerence of 
rate at its greatest and least distances,* amounts to about y'jth 
of the mean rate. 

2. That the amount of light and heat received from the sun 
while passing through a given arc of the ecliptic is the same in 
every part of its annual course; its greater distance in one part 
being exactly compensated by the longer time occupied in i^nss- 
ing through the supposed arc in that part; and vice versa. 
Now the present |)06ition of the line of aphides is such that the 
perihelion or minmium distance of the earth from the sun occurs 
about the first of January, or near our winter solstice, and the 
aphelion or maximum distimce about the first of July, or near 
oar summer solstice; and as the solstices are the middle points 
of the northern and southern portions of the ecliptic respec^ 
ively, it happens that nearly all that part of the ecliptic in which 
the sun is nearest the earth is (mssed over while the sun is south 
of the equator, and that part in which it is most remote, while it 
is north 4if that line. But since the ecliptic is divided by the 
equinoctial into equal portions (or arcs) it follows from the seo- 
ond of the conclusions Just stated, that the sun communicates to 
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the earth the same amount of bent while over its north hemis* 
phere or north of tlie equator, timt it does while south of it: for 
altiioaffh it is considerably nearer while souih yet it is nearly 
eight days longer at the north, and this additional lime, according 
to what has been shown, com(>Ie^ely makes up for the greater 
distance. It may be worth while to note in pasi^ing that an indi* 
cation or measure of the actual extent of tlie loss of heat sus- 
tained by the sun's increased distance is furnished by the fact 
that it requires about H days of the sun's influence for its com* 
pensation. The north and south hemispheres may therefore be 
regarded as receiving equal shares of heat in the period of a 
complete year^ and |x>pular writers on astronomy seem to have 
contented themselves with exhibiting this fact without examin* 
ing, very carefully at least, how the uifTerent seasons of the two 
hemispheres res|)ectively are aftected by the manner in which 
these shares are distributed ; — an inquiry in some resi>ccts more 
interesting perhaps tlian that concerning the equality of the 
shares themselves.* It is the effects of the vanations in the 
tunV disttmce and in its angiUar motion in the ecliptic upon this 
distribution and consequently npon the extreme seasons in the 
temperate zone^ that are now to be considered. 

It will be sufficiently accurate for our present purpose, and 
will tend to simplicity of statement, to suppose the duration of 
the summers and winters of the two hemispheres to be deter- 
mined by the sun's passage tlirough those two quadrants of tlio 
ecliptic that have its perigee and a|)Ogee for their middle points 
respectively: these limits will assign to them two periods of 
which one extends from about the middle of May to the middle 
of August, and the other from the middle of November to the 
middle of February, fully including the extremes of both sea- 
sons. Now it was remarked in a preceding chapter tliat the 
earth is receiving heat from the sun and parting wyh it by radi- 
ation at all seasons, and that when at any ffiven place or latitude 
the gain by the one process exceeds from day to day the loss by 
the other, a gradual elevation of the general or average tetnpe- 

* ** Now tlie perihelion of the orbit it ntujited neftrW at the pUice of the northern 
winter loMke, no thet were h not ^ the compenentton jii#t deecribed the effect 
wookl be to eiii|eftr»te tlie di fl iprenc e of ennmer and winter in the eouthem hen- 
Upherp, end to rouderate it in the nnrtliefn. . . . At it in, however, no »iich ine- 
qmiUtY tulMiUtfi, Imt an eoaal and impartial dUtrihiition of light and heat it ao- 
cnrdeii to both.'<->Hertchel. Ottdint* of A ttnmwny, Londf >n, 1 84 tf. It will preeentlj 
appear that the eioicgeratiim and nMNleratimi here referred to are produced toeome 
eartent notwUhttandiiig the oonipeni*aticin. 

▲ragn, (Pop. Attrutt, Londcm, 1858), illnttrating thit oompentation, remarks: 
"ThtH the two wiirm teatont of our atmotphere (i*pring and summer) are certainly 
•omtwhat ooMer than the warm > e a« oiH of the tmithem hemit|ihere, bat thej are 
at the tame tioie of lunger donUkM." Had he empkired the cokl tea n ont in the 
iUnstretion it wouM have run thut.— they are certainly tomewhat mikler at the 
mirth, *hui thejr are at the tame time* Mkorter; which, instead of being a compes- 
I wookl of eourte naka them mikkr stiU. 
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rature takes place: when the loss exceeds the gain a gradual 
reduction must of course result. It is by these two processes 
respectively that the high heat of summer and the severe cold 
of winter are produced. As it follows directly from the law of 
compensation just explained thfit the same amount of heat is re* 
ceived from the sun during each of the two winters (northera 
and southern) and also the same amount during each of the two 
summers, the question of the effects of the variations under con- 
sideration turns upon the influence which they shall appear to 
have upon that gradual elevation, and that gradual reduction of 
temperature from which, as just stated, the extremes of these 
two seasons result. It will enable us to estimate more correctly 
the extent and importance of these effects to observe how they 
are concentrated, so to speak, upon these two seasons. Thus the 
sun is not quite 7f days longer north of the equator than south 
of it in the tropical year, while it is 4f days, or more than fths 
of this whole difference, longer in the north or apogee quadrant 
than in the south or perigee quadrant of the ecliptic: the north- 
ern summer is therefore 4f days longer than the southern and the 
northern winter shorter than the southern by the same amount. 
Again, the whole change in the sun's apparent semidiameter, 
which is the index of its change of distance, amounts to 32", 
but in the apogee quadrant it varies from its minimum (about 
July 1) and in the perigee quadrant from its maximum (Jan. 1) 
only about 5": in xact its mean semidiameter while in either of 
these arcs does not differ from the extreme limit belonging to 
that arc but about l"-5. To this it may be added, as not with- 
out a bearing on the same point, that the controlling cause itself 
of the change of seasons has its influence in like manner con- 
centrated upon these quadrants ; for while the maximum decli- 
nation of the sun is but 28^^ its mean declination while in these 
two arcs is about 20^* or its mean distance from the tropics re- 
spectively less than 8°. Let us now keep in view the following 
particulars : — 

1. The sun is at its perigee at midwinter and at its apogee at 
midsummer, using those terms with reference to the north hem- 
isphere. 

2. It dispenses the same amount of heat while passing through 
the apogee quadrant of the ecliptic, (summer, north — winter, 
south), as while in the perigee quadrant, (winter, north — sum- 
mer, south) but is 4f days longer in the former than in the 
latter. 

8. While in these quadrants it varies but little in the one from 
its maximum, and in the other from its minimum distance; and 
its declination is on an average near the maximum in both. 

4. The hiffh heat of summer and the severe cold of winter are 
the results of a gradual accumulation of heat in the earth's sur- 
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fiwse, (including the atmoBphere and objects on the surface,) and 
a gradual reduction of its temperature by loss or waste in those 
two seasons respectively, and not direct results of the gain or loss 
from day to day. Then, since opposite seasons occur at the same 
time in the two opposite hemispheres, we evidently have the 
following results as consequences of the variations in question 
toilh the present position of the line of apsides. 



North Hemitphere. 
Smnmer cooler from the sun's being more 
distant 
" hotter for being longer. 

Winter wanner from the tnn't being 
nearer. 
•* •* for being shorter. 



South Hemisphere, 
Winter colder from the sun's bebg more 
distant 
" " for being longer. 

Summer hotter from the sun's being 
nearer. 
** cooler for being shorter. 



Directing our attention first to the summers we find in these 
the two conditions of time and distance opposed in their influ- 
ence : in the northern summer the sun is more distant but the 
time longer; in the southern the sun is nearer but the time 
shorter': out as the same amount of heat is received in each, we 
have only to consider whether its being received in a longer or 
shorter time will be most favorable to accumulation. If all the 
heat were retained there would of course be no difference, but 
as a large portion is lost each day (at night) by radiation, and 
this continues in the northern summer for a longer timcj it seems 
to follow that the accumulation must be greater in the shorter or 
southern summer. It is true that the radiation during the night 
will be more rapid where the days are hotter, as those of the 
short summer must necessarily be, but the loss by increased ra- 
diation does not e<jual the gain arising from the more rapid re- 
ception, for if it did there would be no accumulation in summer. 
If the supply, supposing its rate constant, were continued indefi- 
nitely, a limit would doubtless be reached at which, a very high 
temperature having been produced, the loss or radiation would 
become equal to the supply, but that the heat of summer is very 
far below this limit is clearly shown by the fact that the accumu- 
lation continues for about a month after the summer solstice, that 
is, afi;er the supply has begun to decline. We are justified then in 
concluding that in the short summer of the south not only are 
the days hotter and the force of the sun's direct rays considera- 
bly greater, but that, other conditions being the same, the accu- 
mulation of heat or average temperature will reach a higher 
point. 

Beferring again to the statement of results on a preceding 
-page, aad turning our attention now to the winters, we at once 
perceive that in these the conditions of time and distance are 
not, as in the summers, opposed to each other in their effects 
Ji)ot-combixiedy.so that instead of one being compensated by the 
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other they both conspire to produce the same result The cold 
of winter not being, like summer heat, produced bjr the tun 
bat by radiation or loss of heat in spite of the sun's influence, 
(a point that seems not to have been sufficiently attended to by 
some writers,) it happens that the two conditions referred to 
have a difiTerent relation to etich other in*the two opposite sea* 
sons, being as just state^l opposed to each other in the one case 
while in the other both contribute towards the same result 
Thus in our northern winter not only is the sun near its mini* 
mum disUmce throughout the whole period in which the princi* 
pal reduction of temperature takes place and during which it is 
most rapid, but the period itself is materially shortened. For 
these combined influences there seems to be no eflfective com- 
pensation, and it can hardly be doubted that the present arrange- 
ment gives to our northern winters a character very considera- 
bly different from that which they would present were the posi* 
tion of the line of apsides reversed. It is remarked by Her* 
schel, in reference to the southern summer, that '' j\i\i is too 
considerable a fraction of the whole intensity of sunshine not to 
aggnivate in a serious degree the sufferings of those who are 
exposed to it" But in this case not only is the winter reduction 
of temperature counteracted by the addition r>f this 'considerable 
fniction ' to the supply, but the/iW of rapid reduction is shortened 
by about yV^h of its whole amount under these circumstances 
it becomes a matter of some interest to know that although the 
perihelion of the earth*s orbit has a prop^ressive motion yet the 
rate is so extremely slow that it would require about 60,090 
years for the perihelion and aphelion to change places, and we 
may therefore congratulate ourselves that things are as they are, 
without the least concern as to what a reversed position of these 
points would produce. Indeed, such changes by their very 
slowness provide against all the inconveniences that at flrst sight 
midit be sup|>osed likely to result fn)m their accomplishment 

In the southern winter the two conditions also combine, but 
their joint effect in this case takes the opposite direction. The 
cooling process by which the temperature is gradually reduced 
at this season has its rate increaseil by the increased distance of 
the sun, and the time during which this high rate continues is 
extender]. While therefore the effect of the present position of 
the earth's orbit is to make the winters of the north milder, its 
tendency to make those of the southern hemisphere more se- 
vere is equally decided: and could a comparison of the two be 
instituted on the basis of actual observation under conditions in 
any tolerable degree similar the contrast would doubtless be 
striking. But circumstances of geographical position seem to 
render such a comparison impracticable. The small portions of 
the two continents extending into the south, tempemle tfoae.ajc^ 
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80 surrounded by oceans, espeoially on the cold or polar side, as 
to render their position in effect insular, and the innuence of in* 
sular position upon climate, particularly when the surrounding 
waters are broad oceans, is too well known to be insisted on. 
The actual difference between a northern and a southern sum* 
mer, under similar circumstances of situation, would probably 
be equally striking ; for although the more rapid supply of heat 
at the south is, as we have seen, in some measure counteracted 
by its shorter continuance, yet ^-gih of the sun's heat is a much 
larger quantity in summer than in winter, and being moreover 
added when the heat is at its maximum instead of minimum, its 
direct effect would necessarily be much more marked. It is pos- 
sible that, owing to the greater stillness of the atmosphere in 
summer, the influence of geographical position may be lees 
effective at that season than in winter; however that may be, 
the testimony of travellers and from other sources clearly indi- 
cates, not only a hotter sunshine, but hotter days in Southern 
Australia than are ever observed in the north temperate zone.* 



Abt. VI. — On the Solviion of Ice formed on Inland Waters ; by 
B. F. Habbison, M.D., U. S. A., of Wallingford, Conn. 

From the first settlement of this country, the people residing 
near some of our inland waters have observed that the sreat 
fields of ice, which covered these waters during the winter, have 
broken up at the approach of spring and disappeared so sud- 
denly, as to excite the astonishment of all who beheld it At the 
meeting of the American Association for the Advancement of 
Science, held at Springfield, Mass., General Totten stated that he 
had known the ice to disappear fi'om the whole surface of Lake 
Champlain in a single nignt, when the ice was many inches in 
thickness, though it had previously lost much of its soliditv.* 

In the year 1859, for the purpose of investigating this subject, 
I commenced a series of observations on the waters and ice of a 
little lake about one mile long by half a mile broad and twenty- 

* The foUowing paragraph was extensivelj eircolated in the public papers a few 
years ago. Some ezpr^eed doubts respectiiw the accuracjr of the figures, but no 
explanation, so far as I obsenred, was offered. As Adelaide is situated near the 
coast (lat 85^ S.), the wind spoken of was doubtless from the interior, and that 
drcumstanoe in eonnecUoo with what has been here set forth, would fully explain 
the high heat described. 

Australian Jleat.^The Sumpter (8. C.) Watchman publishes the following ex- 
tract from a private letter, dated Adelaide, Feb. 18, 1868 :— ** I can assure you we 
hare nearly been roasted alive : we have had ten days and nights of the hottest 
weather remembered for several years past The heat at noon in the shade was 
186^ to 146^, according to situation, and during the night, H was never less than 
94^ to 106<> in-doors. The hot wind never ceased blowing, and the innumerable 
deaths from coup de ioleil have been appalling in the extreme.'* 
.^ See General Totten s article in this Journal, [2], xxviii, 869. 

Am. Jock. Scl— Secokd SERnts, Vol. XXXV, No. 108.— Jan., 1868. 
7 
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five feet deep, situated in latitude a little less than 42^° N., on 
the borders of New Haven and Middlesex counties, in the state 
of Connecticut. On the north and east the lake is sheltered by 
trap hills rising abruptly to the height of two or three hundrea 
feet, and on the south and west there are long rolling hills of no 
great elevation, so that the south and southwest winds alone 
sweep unimpeded over its surface. The surface drained by the 
lake IS small, probably not exceeding twice its own surface — 
there are some small springs and little streams flowing into it, 
but probably none of them are sixty rods in length. These cir- 
cumstances render the lake entirely exempt from those influences 
which are exerted by large flowing streams, and which also lead 
to an annual change of level of 16 or 18 inches. The lake has 
an outlet through which a small stream flows except in some 
of the driest seasons. 

Sept. 8, 1859, I found the temperature of the water at the sur- 
fece of the lake 71° F. Nov. 2d it was 48° F. Dec. 81st, 1859, 
I visited the lake again and learned that it had been covered 
with ice since Dec. 5th. I found the ice at the time of this visit 
pretty uniformly 7 inches thick. I selected two stations, one 6 
or 6 rods from the shore, the other near the centre of the lake 
and observed the temperature at different depths as shown in 
the following table. 



Temperature of water 6 or 6 rods from shore. 


Station near centre of the lake. 


Dec. 31, 1859. ; 
Ice 7 in. thick. S 

Mean temperature 


Depth below surface. 


Temperature. 


Below the surface. 


Temperature. 


Under the ice. 


88<>F. 


Under the ice. 


880F. 


of the waters of 


6 feet 


840 


6 feet 


88« 


the lake 86<=>'l as 


12 " 


840 


12 " 


840 


determined from 


22 « 


88<' 


18 " 


87i<> 


the mbst reliable 






25 *« 


89i<> 


experiments. 










Jan. 23, 1860, Ice 10 ; 
or 11 in. thick. \ 










Under the ice. 


840 


Under the ice. 


84^0 


Mean temperature 


8 feet 


88<' 


8 feet 


87° 


of the lake from 


6 »* 


Z^"" 


6 " 


88i<' 


the most reliable 


12 " 


40<> 


12 ** 


89i<> 


of these experi- 


18 " 


40° 


18 " 


40O 


ments, 88°'7 giv- 


28 "bottom. 


420 


24 " 


4HO 


ing a rise since 






25 "bottom. 


48i<> 


Dec. 31stof8o.6. 










Peb. 16, 1860. Ice 14; 
or 15 in. thick. \ 










Under the ice. 


83io 


Under the ice. 


830 


Mean temperature 


8 feet 


410 


6 feet 


40° 


of the water 


12 *• 


410 


12 " 


40^0 
4U<> 


at both stations 


18 ** 


41iO 


18 " 


Z^^'A, Rise in 


28 " 


420 


24 " 


42* 


temperature for 
the last 23 days 


















0O-7. 











The mean temperature of the atmosphere from Dec. 31st, 1869 
to Jan. 23d, 1860, was 26*^-3. The faU of water for the same 
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time was 2*17 inches, which included the water obtained by 
melting snow, which fell to the depth of 10 inches. 

The mean ten^erature of the atmosphere from Jan. 28 to Feb. 
15 was 26°4. The fall of water for this period was 1-86 inches, 
including six inches of snow. The observations of Feb. 28(i 
were made with ^eat difficulty, as the temperature of the at- 
mosphere was onhr 18° F., and the water on the thermometer 
when brought to tne surface was quickly converted into ice so 
that it was difficult to keep it clear. 

March 6th, 1860^ I found that the lake had been open at the 
borders for three or four days. One-fourth to one-third of the 
lake was now free from ice, and the remainder of the ice was 
rapidly disappearing : one-fourth or one-third of the ice which 
I found on the lake disappeared during two hours while I re- 
mained in sight of the lake. With the aid of a boat I found 
the temperature of the*lake, in the middle of the open water, to 
be 42** fi-om the surface to the bottom. Near the edge of the 
remaining field of ice the temperature was 41^ from the surface 
to the bottom. Close to the edge of the ice the temperature 
varied from 34° to 38°. The mean temperature of the lake at 
this time may be considered about 41°*5 F. 

July 11th, 1860, 1 found the temperature of the lake at the 
surface 78°-5. Aug. 18th, 1860, the temperature of the surface 
of shallow water near the shore was 77° ; near the centre of the 
lake the surface water was 75° ; at a depth of 15 feet, 74° ; at the 
bottom (24 feet), 73°. 

Sept. 15th, 1860 (at 5i P. M.), surface water 67° to 68° with 
no nerceptible diflference from the surface to the bottom. 

Oct. 27th, 1860. Clear and warm all day— no wind. Ob- 
servations were made at 4 P. m. Temperature of the surface of 
the lake 54°-5 ; 6 ft. below the surface 58° ; at 12 ft., 58° ; at 18 
ft., 52°-5; at 24 ft., 52°-5. 

Dec. 6th, 1860. There was no ice on the lake and the tem- 
perature was 42°'5 from the surfiswe to the bottom. 

Dec. 17th, 1860. The lake was covered with ice 6 in. thick. 
Temperature of the surfiswse under the ice, 84°. 

At a depth of 6 ft. 36i^ at 12 ft. 85i^ 

« " 18 " 35|**, ** 24 ft. (bottom) 36f^. 

The mean of the whole is 85°-4 ; but it is probable that the ob- 
servation at the surface was affected by the agitation of the watej* 
in cutting the ice ; — if we put the temperature of the surfiice at 
82i° the mean will be 85-°l. The temperature of the air at 2 
p. M. was 85°. 

Jan. 5th, 1861, the ice was 10 inches thick. Temperature of 
the water immediately under the ice 82^° . 
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At a depth of 8 ft. 86^ at 6 ft. 37**. 

" "Oft. 87*% "12 ft. 38**. 

^ "16 ft. 88% " 18ft. 38°. 

" "21 ft. 39% " 2H ft. (bottom) 40% 

Mean temperature of the lake 37°*83. The mean temperature 
of the* air since Dec. 17th, 26*' '78. Amount of water fallen, 4*24 
inches, of which there were 1^ inches of melted snow. Rise of 
mean temperature of the lake in 19 days, 2°-23, although the 
mean temperature of the air had been nearly eleven degrees 
lower than the temperature to which the lake attained. 

Jan. 23d, 1861, found the ice on the lake 16 or 17 inches thick. 
Temperature of water at the surface under the ice 31°'5. 

At a depth of 3 ft. 35**-6, at 6 ft. 38**-38. 

" ** 9 ft. ?8*-6, " 12 ft. 38*»-6. 

" «* 16 ft. 88«*-6, " 18 ft. 38^-67. 

" " 21 ft. 39**-6, " 24 ft. 40**-6, 

" " 26 ft. 40**-5, 

Mean temperature of the lake 37°'95.* Mean temperature of 
the air since Jan. 5th, 22°*88. Amount of water fallen during 
the interval, 2*19 inches, including the water from 11 inches of 
snow. Rise in the mean temperature of the lake, 1°*7. 

Feb. 1st, 1861. Thickness of the ice not noted. Temperature 
at the surface of the water under the ice 33°. 

At a depth of 3 ft. 34**-6, at 6 ft. 38**-5. 

" "9ft. 39% " 12 ft. 38'*-76. 

« "16 ft. 89«, " 18 ft. 39**-25. 

" " 21 ft. 40% « 24 ft. 40°-26. 

Mean temperature of the lake 38**. Mean temperature of the 
atmosphere since Jan. 23, 22*'*9. Rise in mean temperature of 
the lake in 9 days, 0°-62. Water fallen, 1*29 inches, part of 
which was from 8 inches of snow melted. 

Feb. 27, 1861. Ice 9 inches thick. Temperature of surface 
water 35°. 

At a depth of 8 ft. 40^-5, at 6 ft. 4 P. 

" "9ft. 41*»-6, « 12 ft 41^-66. 

" " 16 ft. 41*>-66, " 18 fL 41^-66. 

" " 21 ft. 41^-66, " 24 ft. 41^-76. 

" 27 ft;. 41*'-76. 

Mean temperature of the lake 40°*8. Rise in temperature of 
the lake since Feb. 1st, 2°-8- Water fallen, 2*9 inches— no 
snow. Mean temperature of the air for the same period, 31°-48, 
but for the last half of the period the mean temperature was 35° 

' The temperature of the open air at this time was 16^, which probably dimin- 
ishes the obeerred temperature at the surface. If we call the surface temperature 
Z2^ the mean will be 88^. 
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or 86**. After the last observations, I did not visit the lake for 
a long period, but I believe the ice disappeared early in March, 
Such a result micht have been anticipatea as the temperature of 
the air had already risen several degrees above the freezing point 
and the water beneath the ice (which was nowhere broken) con- 
tained heat sufficient to dissolve one and three-fourths times as 
much ice as then covered its surface. 

In considering the causes of the phenomena here recorded, it 
becomes important to take into consideration the temperature of 
the earth's surface in this latitude, and the variations of tempera- 
ture for a short distance below the surface. The mean tempera- 
ture of the earth at all depths short of one hundred feet is very 
little higher than the mean temperature of the atmosphere. But 
while the successive seasons impart their varying temperatures 
to the surface, these temperatures are so slow in findmg their 
way to the depths below, that it is nearly Januarv before the 
temperature or July has reached to its greatest depth, and hence 
at that point the seasons are reversed. At these greater depths, 
the differences between the seasons is exceedingly small, dimin- 
ishing as the depth increases nearly in a geometrical ratio, so that 
while the mean daily temperature of the atmosphere varies 40** 
or 45° between winter and summer, at the depth of 25 feet the 
variation of temperature is only two degrees, and at 50 feet only 
one-fifth of a degree. 

I have ascertained that the water in the lake, where my ob- 
servations have been taken, attained, during the warm season, a 
temperature throughout its depth above the mean temperature 
of tne air for the season, although I have not examined the wa- 
ter at different depths with sufficient frequency to decide whether 
it is constantly so during the warm season. This temperature, 
as might be expected, in its progress falls behind the season, but 
I have not observed precisely how much. 

Having ascertained these facts it necessarily follows that the 
earthy basin in which the lake rests is heated up, during the 
warm season, to as high a temperature as the same extent of 
uncovered earth. At the approach of the cold season, the waters 
will not only part with the heat acquired during the summer, but 
the' earth below the lake will have as much heat to part with as 
any other equal surface of land. 

Open water, exposed to the wind, parts with its heat not only 
by radiation and conduction, but by transportation or convection, 
that is, the water which is chilled at the surface sinks while the 
warmer water rises, until the surface reaches its maximum den- 
sity, 89*^-2 F. (=4** C). When the surface becomes covered witJi 
ice the process of cooling proceeds much less rapidly. But when 
the ice nas covered the surfece of the lake, and all agitation of its 
waters has ceased, the earthy bed still continues to impart its re- 
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dundant heat to the superincumbent waters. My observations 
show that the basin of the lake is in much the same relation with 
the heat of summer that it would be if there were no water in it — 
that is, it receives about the same mean temperature ; but in win- 
ter the case is widely diiferent. The bottom of the lake is never 
cooled below 39®, and even this temperature is considerably lower 
than would be reached at an equd depth (25 feet) in the solid 
earth, where, if the authorities are correct, the temperature should 
not fall below 46° for our latitude. The lake in winter has as- 
similated itself to the solid earth in that it has attained its maxi- 
mum density and its surface is converted into solid ice ; both the 
ice and the water in this condition are so slow conductors of 
heat that very little can escape into the atmosphere. Under these 
circumstances, the tendency to the equilibrium of heat in the 
earth will raise the temperature at the depth of 25 feet (the 
bottom of the lake) to its usual amount at that depth from the 
earth's surface, and that too quite independent of any accumula- 
tion of summer heat. Thus we find another source of heat be- 
low the lake, which we may expect to augment the temperature 
of the waters under the ice. It thus happens that the bottom of 
the lake attains the mean temperature of the atmosphere in the 
warm season, and that it always is maintained at a temperature 
20° above the mean of the coldest months. 

Water attains its maximum density at 39°'2 F., from which 
point it is said to expand by a change of temperature in either 
direction ; yet my observations appear to show that water in large 
masses may be heated up to 42° without disturbing its equilib- 
rium. I have often found the temperature of 42° at the bottom 
of the lake (25 feet) when the surface was 83°, and 39° was found 
only 6 feet below the surface. A mass of water with its maxi- 
mum density at a distance from its surface of only one-fourth 
Sart of its depth would doubtless have its equilibrium very easily 
isturbed by anv agitation, as of the wind, and thus bnng the 
warmer water of the bottom into contact with the ice at its sur- 
&ce. I do not claim that all the ice is dissolved in this manner, 
I only propose to show that, when the solution has commenced, 
natural laws bring into action an amount of reserved heat suffi- 
cient to finish the solution in a very short time. 

When, on the approach of winter, the process of cooling com- 
mences it proceeds much more rapidly in the waters of the lake 
than in the earthy bed on which it rests ; — ^the heat escaping from 
the water by radiation, evaporation, conduction and convection, 
the colder water at the surfece sinking and the warmer rising, 
Uptil the water of the lake attains its greatest density, after 
which the surface water expands as it cools and soon tceezes, 
producing a covering of ice which protects the water from agita- 
tion by me winds. The process of heating from below then 
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commences, and, according to my observations in the winter of 
1859 and 1860, this process proceeds more rapidly for the 
first few weeks than afterwards. From Dec. 81st, 1859 to Jan. 
28d, 1860, the mean temperature of the lake rose 8°-6, and in the 
next 23 days only 0°'7. During both these intervals, the mean 
temperature of the atmosphere was about 26°, from which it ap- 
pears that the increase of temperature was not due to the atmo- 
sphere. The rise of temperature could not have been produced to 
any notable degree by the sun's rays, for the ice was opake with 
air bubbles, and it was also soon covered with snow ; this was 
especially true in the latter part of the winter, when the heat 
again increased more rapidly, and was always found to be great- 
est in the mud at the bottom of the lake. Durine the 20 days end- 
ing March 6th, 1860, the mean temperature of tne lake rose 2°"1, 
but the mean temperature of the air was 85** '25, and 2*5 inches 
of rain had fallen, a part of it from the southeast, and quite warm ; 
a large amount of heat had also been expended in the solution 
of ice, so that we have no data for estimating accurately the sup- 
ply and expenditure of heat during this period. From Dec. 
Slst, 1859, to Jan. 28, I860,' the temperature of the lake rose 
8°'6 (from 85°1 to 88°-7), and as the mean temperature of the 
air was only 26^*3, we may be sure that the accession of heat 
took place entirely from below. 

Taking the mean depth of the lake at 22 feet, or 264 inches, 
a rise of 3°-6 would be equivalent to a rise of one degree through 
a depth of 3*6 X 264 = 950*4 inches; and since the latent heat 
of water is 142°, this amount of heat would melt a layer of ice 
950*4 -r 142 = 6*69 inches thick over the entire surface of the 
lake. 

The observations made during the winter of 1860 and 1861 
show similar results. In the first interval of 19 days, the mean 
temperature of the lake rose 2°'28, while the mean temperature 
of the atmosphere was 26°*78. During the second interval (18 
days), the mean temperature of the lake rose 0°*7, while the mean 
temperature of the atmosphere was 22°*88. During the third 
interval (9 days), the temperature of the lake rose 0°*62, with an 
atmospheric temperature of 22°'9. During the fourth interval 
(26 days), the temperature of the lake rose 2°*8, with the mean 
temperature of the atmosphere 31°*48; but during the latter half 
of this period the mean atmospheric temperature was 85° to 36° ; 
no snow, but 2*9 inches of rain fell ; it was warm for the season. 
Since with an atmospheric temperature of 31°*48 there could 
have been little or no loss of heat, and during the latter part of 
the period there should have been some gain from above, it was 
to be expected that more heat would accumulate, including that 
from below, than during other periods. In the first inter- 
val of observations the accumulation of heat was as rapid 
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as in the last, although the temperature of the atmosphere 
was much lower, — so low, indeed, as to cause a constant loss of 
heat from the waters of the lake even by bad conductors. The 
water was at no point found as high as 42°, not even at the bot- 
tom, although it was as high as last year.' 

The observations made during the summer and autumn of 1860 
show that the water at the bottom of the lake (at a depth of 25 
feet,) attains a temperature above the mean of anjr month in the 
year in this latitude. How much of this heat is imparted to 
the earth, or to what depth it penetrates, I have had no means 
of observing. The rapidity with which the water receives heat, 
after the surface is covered with ice, is as conspicuous this 
season as it was the last From Dec. 17th, 1860, to Jan, 5, 1861, 
(19 days), the temperature of the lake rose 2"^ -23. From Jan. 
5th to the 28d, (18 days), the temperature of the lake rose only 
0°'7, with a difference of only two degrees in the mean tempera- 
ture of the atmosphere. From Jan. 28d to Feb. 1, (8 days), there 
was no perceptible change, but from Feb. 1st to the 27th the 
temperature of the water rose 2° '8; the temperature of the at- 
mosphere had in the mean time risftn too high to allow any loss 
of heat in that direction, and even sufliciently high to supply 
heat. 

On the approach of spring, when the rains and the increasing 
heat of the atmosphere have thinned the ice and opened some 
holes so that the winds may agitate the waters, this great store 
of heat accumulated in the lower strata of waters, which now 
have their unstable equilibrium disturbed, begins to be applied 
to the ice, which under such circumstances could not be expected 
to resist solution more than a few hours. 

It should be remembered that the mean temperature of the 
earth at a depth of twenty feet is suflScient to supply a large 
amount of heat to the bottom of the lake in winter, independ- 
ent of any accumulation during the warm season. 

Similar observations were continued in the winter of 1861-62, 
with results so exactly coincident with the preceding, that their 
presentation could be of no other value than to confirm the 
conclusions which have here been given. 

' The tbermometer used . in the winter of 1860 and '61 giyes temperatures a 
fraction of a degree lower than the thermometer used the preyious year. The ob- 
seryations for the summer and autumn of 1860 and winter of 1861 were made with 
a self-registering thermometer constructed by James Green of New York. 



Digitized by VjOOQiC 



C Dewey on Caricography. hi 



Art. VIL — Oaricography ; by 0. Dewey. 

(Ckmtinaed from toL zzzii, p. 41. 

No. 277. Carex iur^cenSy Tor. Booties Slust, No. 221. 

Spica staminifera cooica terminali ereota brevi-pedunculata cjlin- 
draoea, squamis oblongis acutis sub-albis teota; pistilliferis 2 vel 1-8 
OTatis subobloDgis lazifloris approximatis vel distantibus, superiore tes- 
sUi et inferiore snpe loDge et ezserte pedunculata, bracteatis et luteolis ; 
firactibus tristigmaticU 3-12 ovato-conicis teretibus sub-triquetris vel 
OTato-obloQgis rostratis brevi-bifidis multi-nervatis fflabris ore subciliatit 
maturitate perdivergentibus, squama ovato-acuta vel sub-obtusa paulo — 
daplo loDgioribas; culmo erecto longo pertenui foliis angustis rigidk 
loDgiore. 

Culm 2-8 feet high, erect, stiff, very slender, longer than the narrow 
rigid leaves ; bracts narrow and leaf-like, the upper sometimes surpassing 
the culm, sometimes the lower or both ; pistillate spikes 2, sometimes 8, 
the upper near the staminate and sessile, the lower remote, and the third 
often more remote and ezsert long-pedunculate, ovate or oblong and 
short, pale or yellowish, rather loose-flowered ; stigmas 3 ; fruit ovate- 
conic or triquetrous, terete and rostrate, sub-inflated, short-bifid, nerved, 
flabrous, roughish at the orifice, diverging, and when mature more 
ivergent, twice or more longer than the ovate acute and sub-obtuse scale ; 
plant pale or light green. 

Florida, Dr. Chapman ; North Carolina, Rev, M, A. Curtis, and in 
the States south and west of the latter — Chapman, 

Note. This is the plant originally described by Dr. Torrey, Mon., p. 
419, but not much turgescent ever; and C. turgescens, vol. iii, p. 856 
and No. 212 of this Journal, 1847, is C. Halei, Carey, 1858, a very differ- 
ent plant ; though the descriptions of the two in the IllustratioM are 
very near each other. C. Halei has very inflated fruit, truly turgescenty 
even more than C. intumescens, Rudge, or C. lupulina as noted in Boott 
Slust The C. Halei, vol. ii, p. 248, 1846, is a very different plant, at 
elsewhere eiplained. 

278. C. Rossii, Boott, Fl.Bor. Am., No. 119 and Ulust. No. 242, 1860. 

Spica staminifera solitaria terminali erecta brevi-cylindracea pauciflora 
cnm squamis oblongis mucronatis ; pistilliferis subternis 2-4 ovatis ob- 
longis erectis laxifloris, suprema vel 1-2 staminiferae approximata sessili, 
inferioribus distantibus longo-exserto-pedunculatis subradicalibua ; fructi- 
bus trittigmaticis ovaiibus 2-6 floriferis et alternis sub-longo-roatratia 
infra teretibus et stipitatis bifid is bicostatis pubescentibus squama ovata 
lanceolata subcuspidata paulo longioribus. 

Culm 5-8 inches high, erect, very slender or capillary, longer than at tha 
base and bracteate-leafy ; staminate spike single, erect, short, and few-flow- 
ered, having 1-2 sessile pistillate spikes below and near it, while one or 
two pistillate spikes rise from towards the base, long-pedunculate and 
sheathed below; stigmas 3 ; fruit 2-6, alternate and loose, oval on oblong 
Am. Jouk. 8ci.— SiooND Sbbus, Vol. XXXT^ No. lOa— Jan., 186a 
8 
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short spikes, pubescent, sub-long-rostrate, bifid and bicostate, tapering at 
the base so as to be stipitate; pistillate scale ovate-lanceolate and subcus- 
pidate, sometimes reddish on the back, a little longer than the fruit 
especially on the lower spikes. 

New Mexico, Fendler, from whose collection it is just received. 
Bockj Mountains, Drummond. Many years ago I named this plant as 
Dr. Boott had published it in the Fl. Bor. Amer. and now see, by his 
Illust. No. 242, in 1860, its correctness. I have also the same collected 
more than 20 years since at the outlet of Lake Sandford, Essex County, 
N. Y., and sent to me as 0. umbellata, which it somewhat resembled, 
but having pubescent and two-ribbed, not nerved^ fruit. 

Though Dr. Boott seems to doubt whether this plant is ^ more than a 
lax variety of C. umbellata," it has such characters that *^ future observers'* 
will not probably doubt its specific claims. If C. umbellata must have 
umbellate spikes at the root, this can not be that species. By some little 
change in uie description, C. umbellata, C. alpestris and C. Rossii, might 
be united. 

279. C. Orayi, Carey, in Sill. Journ. 1847. Boott, Dlust No. 148,— 
C. intumescens var. globularis, Gray in Ann. Lye. N. Y. 

Spica staminifera unica gracili cylindracea pedunculata; fruciferis 2, 
vel interdum singula, globosis densifloris per-amplis approximatis foliosi- 
bracteatis pedunculatis ; fructibus tristigmaticis ovatoconicis teretirostra- 
tis multi-nervatis perinflatis divergentibus vel deflexis ^labris et laevibus 
bidentatis squama ovata acuta vel cuspidata triple longioribus ; foliis et 
bracteis glabris culmo multo longioribus. 

Culm 16 to 25 inches high, or more (Carey), erect, stifle, robust, 
smooth, but rough above lower pistillate spike, leafy below, and both 
leaves and bracts longer than the culm, and rather wide; terminal spike 
staminate and cylindric, slender; pistillate spikes two, sometimes one, 
approximate and pedunculate, scarcely vaginate or sheathed, large, globose 
or capitate, with many (15-85) flowers; fruit large and close divergent or 
reflexed ; stigmas three ; fruit ovate-conic inflated, terete-rostrate bifurcate 
smooth and sleek, many-nerved (20-30), thrice longer than the ovate and 
acute or cuspidate scale. 

Oriskany, and along the Mohawk and Wood Creek, N. Y., Dr. Chray ; 
Columbus, Ohio, Sullivant ; Menard Co., Mid. 111., K Hally Esq. To 
these localities must be added in this State, the vicinity of Rochester. 
Hunting for Carices on the 13th of June, in a grove cleared of under- 
brush, with Dr. F. V. Hayden of Washington City, he discovered C. 
Grayi, a strong and robust plant as described above. We also found 
several others of much interest and yet to be mentioned. The specimens 
from Mr. Hall had the fewest and the most fruit before seen. 

This species is well characterized, and deserves, as it has received, an 
honored name, which is likely to endure. Yet, it is obvious that a trifling 
enlargement of the characters of C. intumescens, Rudgey would include 
under that name, C. Grayi, C. Halei, Carey, C. lupulina, and perhaps C. 
turgescens. Now, these are separated by such properties of plant arid 
fruit as have separated C.|Cephalophara and C. Leave nworthii. 

^ote 1. Near the species above, grew C. Hitchcockiana, in large clus- 
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tere, ae from one root, to the number of twenty to fifty culms, scabrous, as 
are the leaves and sheaths also, and by no means easily confounded with 
0. oligocarpa, Scbk. ; known also long before the true oligocarpa had 
been known by me. 

C. Oareyana, Dew,y grew beside the last in clusters with many culms, 
prostrate toward maturity and as it were radiating from the central root 
to the circumference of a circle three feet in diameter, or more. The 
shortness of the culm leaves strongly contrasted with those of the preced- 
ing which much surpassed the culm. 

J^ot far from these was abundant, in a wet place, C. lupulina, far less 
advanced, while at considerable distance were flourishing C. intumescens, 
Rudge, and C. lupulina, in close proximity, and little more advanced than 
C. Grayi. 

C. Deweyana, Schw.y was also found in one dense matted oval turf of 
three feet in length and two in breadth, with the host of culms (hundreds 
at least) lying prostrate in all directions, light green ; a plat of vegetable 
life more beautiful had never occurred to me. 

G. marginata, MuhL, so finely described and figured in Schk., but now 
held to be a var. of C. Pennsylvanica, Xam., is also abundant here, with 
only radical leaves which are longer than the culm, while those of the 
latter are stated to be not half so long as the culm. The spikes of the 
former are few-fruited, and sometimes only one or two fruit or none ma- 
tured, while the latter bear many more fruit. C. marginata should be a 
var. of the other; C. Pennsylvanica, Zaw., var. marginata. 

Note 2. C. aipesfrt's, Allion. — The description of this species, by both 
Wahlemberg and Willdenow, was given in vol. vii, p. 268, of this Journal 
for 1824. Though the application there was an error, the description is 
correct, and designates a species well known in Europe. The following 
variety has been found in Texas and farther west, and is here described as 

280. C, alpeslris, Allion, var. tripla^ Dew. 

Staminate spike terminal, oblong, short-pedunculate; pistillate spikes 
two or three, rarely one, uear the staminate, the upper sessile and the 
othors more or less pedunculate, while from sheaths near the root rise one 
to often three filiform peduncles, each with a pistillate spike at the 
apex, and the lowest or radical peduncle the longest and nearly equalling 
the culm; all the pistillate spikes short-oblong, loose and few(3-10-) 
flowered ; stigmas 3 ; fruit oval-triquetrous, tapering at both ends, some- 
times rather obovate, distinctly nerved, short rostrate and beak sometimes 
deflected, subpubescent or scabrous, sub-alternate, sometimes equal to or 
longer than the oblong acuniinate or mucronate scale; culm 3-8 inches 
high, slender, about the length of the narrow, rough, or scabrous-pubescent 
radical leaves. 

Sometimes the radical peduncles have equal length, like those of 0. 
umbellata, to which the plant was referred in vol. xxxi for 1861 ; but, if 
the umbellate spikes give the character, then this may belong, as men- 
tioned by Dr. Boott, to C. alpestris ; perhaps it is intermediate between 
the two species. It dififers from the European form in its fruit bidentate 
and not with one-lobed orifice, longer rostrate and longer tapered below, 
and lees obovate. 
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The figure of 0. alpestris in Schk^ like that of 0. oligooarpa, does not 
&irly exhibit the form of the upper part of the* fruit, except the beak is 
seen in a peculiar position. It was in this position that I first saw the 
resemblance to the fruit of 0. oligooarpa and learned to designate the 
species. 

Mountains of New Mexico, Wright ; Mountains of Texas, Mr. Buckley. 
Neither the species nor variety before found in our countTj. 

Remarke and Corrections, 

0. monticola, vol. xxxi, 1891, is C. triquetra, Boott, in Trans. Lin. Soc; 
though it seemed to differ too much from his description, and was evi- 
dently new. See vol. xxxiii, 1862. 

C. Wrightii, vol. xxxi, 1861, differs so much in its spikes and frnit 
from the description of C. roicrodonta. Tor. Mon., a stranger to me, that 
I look for more means of comparison. 

The same remarks are true of C. Nebraskensis, vol. xviii, 1 854, held by 
Dr. Boott to be C. Jameaii, Tor. ; though I hope it will prove to be the 
plant named in honor of an old friend. Dr. £. James. 

C. laevi-conica, vol. xxiv, 1867, with fruit slender and long-conic, en- 
tirely smooth and hairless, seems too far" removed from a species which 
has broad conic fruit covered with hair, to be called a variety of C. tri- 
chocarpa, MuhL : Boott's Illust. No. 142. 

C. Thurberi, vol. xxxi, 1861, called C. hystricina by Dr. Boott, though 
it appeared too different, will probably come under that species in its en- 
larged characters. 

C. Haydenii, vol. xviii, 1854, is too far removed from any specimens of 
C. aperta, Boott^ that I have seen ; so that it is properly renamed, if it is 
C. aperta, Carey. 

C. ripariay Curtis. C. laeustris^ Willd., var. laxiflora. Dew. 

Staminate spikes 5-6, the highest and lowest longer than the others, 
all slender cylindric; pistillate spikes 3-4, long and loose-flowered for 
8-4 inches in length and the lowest part very sparse-flowered, the lower 
long-pedunculate and excurved or nodding more or less, and the scale 
oblong- lanceolate or ovate-cuspidate, longer to shorter than the larger 
fruit; often pistillate spikes staminate at the summit. 

Nebraska — Dr. Hayden^ and also in Florida. 

Though C. lacustris was said by Schk. to be very like the preceding^ 
C. riparia, the two have not been united generally in our country because 
specimens were found to suit one or the other description. As many 
intermediate forms have been noticed, botanists will be glad to adhere to 
the union adopted by Dr. Boott, Illust No. 268. I had contended that 
specimens in New England answered entirely the description of C. riparia 
of Europe, a point now admitted, as well as of G. iacuatris; both being 
the sane. See Boott's Ulust., p. 112, right column. 
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Abt. YUL—On the identification of the OaOekiU Bed Sandstone 
Group with the Chemung; by Prof. A. Winohell, (in a letter' 
addressed to Pro£ Dana.) 

TToivenitj of MichigaD, Aon Arbor, 10th Dec., I86t. 

Jkar Sir: — The announcement by Col. Jewett* of the grounds 
of his disbelief in the existence of the Cattskill group, within 
the State of New York, is producing a sensation among geol- 
ogists : but it seems to me that no one who has recognized the 
Carboniferous aspect of the fauna of the Marshall group of Mich* 
igan and its equivalents at the West, can feel a particle of sm> 

Erise at this announcement ; especially if he has been in the 
abit of admitting the equivalency of these western rocks with 
the Chemung of western New York. You will remember that 
as long ago as last March, in referring the rocks of Michigan to 
their New York equivalents in compliance with your request to 
do so, I expressed my conviction of the equivalency of the Mar- 
shall and Chemung groups, and of their common Uarboniferoas 
character, and entirely omitt;^d the Cattskill in consequence of 
my disbelief of its existence as a distinct group, and serious 
doubts about the Devonian character of the Old Bed Sandstone of 
New York. These doubts originated in the winter of 1869-60, 
and have since been confirmed by observing the close analogv of 
many Marshall fossils with Old Ked Sandstone species — leading 
me to include within the Marshall (Chemung) group the Amer- 
ican representation of that so-called bevonian horizon of the Old 
World. I may also be permitted to. allude to the interesting co- 
incidence of my having last summer communicated toothers the 
opinion that as the " Cattskill group" was the only serious obsta- 
cle to the elevation of the New York Chemung, with its western 
equivalents, into the bounds of the Carboniferous system, so that 
obstacle would yet be proved to be imaginary through the obser- 
vations of some geologist who would show that it does not in 
reality overlie the Chemung. 

Besearches in the rocks of this age, to which I have ^ven 
special attention for the past eighteen months, have furnished 
me with the data for some interesting conclusions, which I shall 
soon be prepared to present in detail ; but the great interest be- 
longing to tne questions affected hj my investigations, will per- 
haps justifjT me in saying at this time, that the following results 
are reachedf : — Species common to Michigan and Rockford, Ind., 
7; — common to Michigan and Burlington, Iowa, 7; — common to 
the three localities, 8 ; — common to Bockford, and Missouri, 6; — 
common to Burlington and Missouri, 8 ;— common to Burlingtx>n 
and Ohio, 2 ; — common to Burlington and New York, 8 ; — ^besides 

> Thk Joutda], Kot. 1868, (zsady, 418). 
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an almost universal generic identification, establishing fully the 
equivalency of the Chemung, Marshall, Ohio, Rockford, Burling- 
ton and Chouteau strata. The evidences that these localities are 
all of Carboriiferous age are : 1st, The fact that, of the 185 spe- 
cies now known from the vellow sandstones of Burlington, no 
less than 40 ascend into the base of the Burlington limestone, 
while two rise to the upper portion of it, and one recurs in the 
Coal Measures. 2d. The fact that, of the known species of this 
horizon, at least 9 occur in the Coal Measures, or upper part of 
the Carboniferous limestone; while 3d, multitudes of species are 
clearly the local representatives of European and American Car- 
boniferous types. 

Prof. Hairs recent declaration in the Canadian Naturalist, that 
large areas of the rocks of New York hitherto regarded as Che- 
mung do really fall within the limits of the Hamilton group, 
will tit once account for the Devonian aspect of some portions of 
the Chemung fauna, as heretofore understood; and thus tend to 
confirm a broad generalization, and complete the adjustment of 
American to European Palaeozoic formations. 



Art. IX, — On the Cause of the Annual Inundation of the Nile; 
by William Ferrel. 

It is remarkable that the source of the Nile, and the cause of 
its annual inundation, notwithstanding its historic importance, 
have remained unknown even to the present time. Several ex- 
peditions in modem times have ascended the White Nile, which is 
the principal branch of the Nile, with a view of discovering its 
source; but the furthest point yet reached, it seems, is in lat- 
itude 8° 50' north, and longitude 81° east. The late discovery 
by Captain Speke of lake Nyanza, having its southern limit in 
latituae 2° 80' south, and longitude 88° 80' east, and said by the 
natives to extend in a northern direction 800 miles, renders it 
probable that it is the source of the Nile, but it is by no means 
certain. 

Of the theories which have been advanced to account for the 
annual inundation of the Nile, the last, I believe, is that set forth 
by Sir R L Murchison in his annual address before the Royal 
Greographical Society in 1869.* Taking it for granted that lake 
Nyanza is the source of the Nile, this theory attributes its annual 
inundation to the abundant discharge of water from this lake 
during the rainy season ; but it seems to me that this theory is 
not tenable. According to Captain Speke the rainy season only 
a little south of this lake, is from November to March, and con- 
sequently cannot vary much from this period at the lake ; but 

' See this Jooraal, Oeographical Kotioet, vol izriii, p. 411. 
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the water in the lower part of the Nile, does not begin to rias 
until the latter part of June. Hence the water would be about 
seven months in flowing from this lake to the lower part of the 
Nile, notwithstanding this lake is about 4000 feet above the level 
of the sea. This would give a velocity for the flow of the water 
considerably less than one mile per hour, which is far less than 
the velocity of rivers generally, especially at the times of in- 
undation. 

In order to account for the Nile's inundations, it is necessary 
to understand the causes of the rainy seasons, and the laws whichi 
govern them, in the region of the sources of the Nile, and iti 
principal tributaries. Although we know but little of theso 
from direct observations in the region itself, yet I think we may 
have a {)retty correct idea of them from the observation of the 
laws which prevail generally at other places in the same latitude. 
It is well known that there is a belt surrounding the earth near 
the e<^uator where the northeast and southeast trade winds meet, 
in which an enormous amount of rain falls daily. In the regions 
of the trade winds on each side of this belt, which embraces 
nearly one half the surfiace of the globe, very little rain falls ; 
but the vapor is carried to the latitude where the trades meet, 
where the ascending currents carry it up to a point where it is 
condensed, and hence nearly all the rain which would otherwise 
fall over the whole regions of the trade winds, falls in a narrow 
belt only a few degrees wide. This belt is not stationary, but vi* 
brates with the seasons nearly 1000 miles in latitude, having its 
most northern position in mid-summer, and its most southern in 
mid-winter, of the northern hemisphere. In the Atlantic ocean 
the middle of this belt, when farthest north, is about the latitude 
o( 12^, and when farthest south, it is a little south of the equa- 
tor, and it is about 8^ wide. Hence in the latitudes occupied by 
the belt, when in its extreme positions, there is one rainy season 
annually, continuing about five months at places near tne inner 
limits of this belt when in its extreme positions. The width of 
this rainy belt, the range of vibration, and the amount of rain 
which falls, may be considerably modified by the continents, and 
especially by high mountain ranges, but still there can be no 
very material change in the seasons, or the laws which regulate 
them. Hence in South America when the rainy belt occupies 
its most northern position about the first of August, the water- 
shed of the Oronoco receives an immense amount of rain, and an 
inundation takes place, which, near the mouth of the river, is at 
its maximum in September. In like manner, when this belt oc- 
cupies its most soutnern position about the first of February, all 
the tributaries which flow into the north side of the Amazon be- 
coming flooded by the immense amount of rain, an inundation 
follows in that river, which is at its maximum toward the mouth 
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about the last of March, or about two months after the middle of 
the rainy season. 

The annual inundation of the Nile, it seems to me, can be very 
satisfiMJtorily accounted for in the same manner. Wherever the 
source of this river may be, it can have little effect in causing 
the inundation, for it must be a very small part of all the tril> 
utaries which make up the Nile ; and it is to the sources of the 
principal tributaries that we must look for the cause of the inun- 
di^on. We have seen that at the southern part of lake Nyanza 
the rainy season is fix>m November to April, as it should be, if 
there is a vibrating rainv season there, as observed at other places 
near the equator, and hence we have reason to conclude that in 
mid-summer of the northern hemisphere it prevails 12^ or 16^ 
north of the equator. The extreme northern position of the 
north side of the rainy belt doubtless coincides with the southern 
limit of the great African desert, and the deserts of Arabia, 
which, but for the narrow strip rendered fertile by the irrigation 
of the Nile, would be one continuous desert, caused by the ab- 
sence of rains in the belt of the trade winds. The rainy belt, 
therefore, from May to November, must be between the parallels 
of about 5® and 17^ north latitude. If now we examine a map 
of this region, it is seen that the ^reat water-shed drained hj the 
Blue Nile, and its tributaries, embracing nearly all of Abysinia, 
and also several important tributaries of the White Nile, is situ- 
ated principally between these latitudes. Hence the immense 
amount of rain falling in this region during the rainy season, 
must cause an inundation of the Nile, just as it does of the Oro- 
noco or of the Amazon. From what nas been stated, the mid- 
dle of the rainy season here, must be about the first of August, 
and the greatest height of the lower parts of the Nile is about the 
first of (JNctober, so that the fiood would have about two months 
to descend. From what we know of the usual velocitv of the 
currents of other rivers generally, this would be just about the 
time required. 

The rainy belt from November to May is perhaps mostly south 
of the equator, and the source of the Nile or some of its tributa- 
ries must extend into this belt during this season, else the Nile, 
flowing more than 1000 miles through a rainless region, from 
which it does not receive a single tributary , however small, could 
not be supplied with water. This is an argument in favor of the 
hypothesis that the Nile has its source in lake Nyanza ; but I 
ttink the water-shed of that lake, would not be more than suf- 
ficient to supply the Nile at low water, and that if ever the Ge- 
ography and Meteorology of this region shall be well understood, 
the cause of the inundation of the Nile, will be found in lati- 
tudes fiirther north, as stated above. 
Oambridge, Mmb., Deo. 12, 1862, Naatical Almanac Office. 
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Art. X. — On the higher subdivisions in the Classification of 
Mammals; by James D. Dana. 

Thb precise position of Man in the system of Mammals has 
long been, and still remains, a subject of discussion. There 
are those who regard him as too remote irom all other species 
of the class to be subject to ordinary principles of classification. 
Bat zooh)gists, generally, place him either in an independent 
order, (or subclass, if the highest divisions be subclasses,) or else 
at the head of the order containing the Quadrumnna. Science, 
in searching out the system in nature, leaves psychical or intel- 
lectual qualities out of view; and this is right. It is also safe: 
for these immaterial characteristics have, in all cases, a material 
or structural expression: and when this expression is appre- 
hended, and its true importance fully admitted, classification will 
not fail of its duty in recognizing the distinctions they indicate. 

Cuvier, in distinguishing Man as of the order Bimana, aud the 
Monkeys of the order Quadrumana^ did not bring out to view 
any profound difference between the group.s. The relations of the 
two are so close, that Man, on this ground alone, would be far 
fix>m certain of his separate place. No reason can be derived 
from the study of other departments of the Mammals, or of the 
animal kingdom, for considering the having of two hands a 
mark of superior rank to the having of four. 

Prof. Owen, in his recent classincation of Mammals,' makes 
the characteristics of the brain the basis of the several grand 
divisions. But, as he admits, the distinctions &il in many cases 
of corresponding to the groups laid down : and although the 
brain of Man (his group Archencephala) differs in some striking 
points from that of the Quadrumana, yet no study of the brain 
alone would suggest the real distinction between the groups, or 
prove that Man was not coordinal with the Monkeys. In fact, 
the nervous system is a very unsafe basis of classification below 
the highest grade of subdivisions — that into subkingdoms. The 
same subkingdom may contain species with, and without, a dis- 
tinct nervous system, and a class or order may present very wide 
diversities as to its form and development, — for the reason, that 
the sj^stem or plan of structure in species is far more authorita- 
tive m classification than the condition of the nervous system. 

The fitness of the parts of the body of Man for intellectual 
uses and his erect position have been considered zoological char- 
acteristics of eminent importance, separating him from other 
Mammals. But even these qualities, although admitted to be of 

' This Joomal, toL zzT,pp. 7, 177, 1868— cit«d from the Journal of the Proceed- 
ingB of the LbnaMO Soc. or London, for Feb. 17 and Ap. 21, 1857. 

Am. Joub. Soi.— Sboonb Sbbixs, Vol. XXXV, No. lOa^JAN., 1868. 
9 
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real weight, are not, to many zoologists, unquestionable or 
authoritative evidence on this point 

But, while the structural distinctions mentioned may fail to 
establish Man's independent ordinal rank, there is a character- 
istic that appears to be decisive,— hmic, which has that deep found- 
ation in zoological science required to give it prominence and 
authority. 

The criterion referred to is this : — ^that while all other Mam- 
mals have both the anterior and posterior limbs organs of loco- 
motion, in Man the anterior are transferred from the locomotive 
to the cephalic series. They serve the purposes of the head^ and 
are not for locomotion. The cephalization of the body, — that is, 
the subordination of its members and structure to head-uses — so 
variously exemplified in the animal kingdom, here reaches its 
extreme limit. Man, in this, stands alone among Mammals. 

The author has shown elsewhere' that this cephalization is a 
fundamental principle, as respects grade, in zoological life. He 
, has not only illustrated the fact, that concentration of the anterior 
extremity of the body and abbreviation of its posterior portion is a 
mark of elevation ; but further than this, that the transfer of the 
arUerior members of the thorax to the cephalic series is the foundation 
of rank among the orders of Crustaceans. In the highest order 
of this class — ^that of the Decapods, (containing crabs, lobsters, 
shrimps, etc.), nine pairs of organs, out of the fourteen pertaining 
to the head and thorax, belong to the head — that is, to the senses 
and the mouth. In the second order, that of the Tetradecapods, 
there are only seven pairs of organs, out of the fourteen, thus 
devoted to the head, — two of the pairs which are mouth-organs 
in the Decapods being true lees in the Tetradecapods. In the 
third or lowest order, that of the Entomostra/xins, tnere are only 
six, five, or four pairs of cephalic organs ; and besides, these, in 
most species, are partly pediform, even the mandibles having 
often along foot-like branch or extremity, and the antennae being 
sometimes, also, organs of prehension or locomotion. 

Two of the laws bearing on grade, under this system of cepha- 
lization or decephalization, have been stated; its connection 
with (1) a concentration of the anterior extremity and abbrevia- 
tion of the posterior extremity, and the reverse ; and with (2) a 
transfer of thoracic members to the cephalic series, and the re- 
verse. There is a third law which should be mentioned to ex- 
plain the relations of the Entomostracans to the other orders ; 
namely, (8) that a decline in grade, after the laxness and elonga- 
tion of the anterior and posterior extremities have reached their 
limit, is further exhibitea by a degradation of the body and espe- 
cially of its extremities. 

* See his Keport on Cnistaoea, the Chapter on Classifioatiou, page 1896 ; also this 
Journal, vol. xzii, p. 14, 1866 ; where the principles explained in this paper are 
illustrated by many examples, and with direct reference to the general subject of 
classification. 
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In the step down from the Decapods to the Tetradecapods, 
there is an illustration of this principle in the eyes of the latter 
being imbedded in the head instead of being pjemcellate. In the 
Entomostracans, (1) the elongated abdomen is destitute of all 
but one or two of the normal pairs of members — ^not through a 
system of abbreviation, as exhibited in crabs, but a system of 
degradcUion ; and in some species, all the normal memoers are 
wanting, and even the abdomen itself is nearly obsolete. Again 
(2) the two posterior pairs of thoracic legs are wanting in the 
species^ and sometimes more than two pairs. Again, (3) at the 
anterior extremity, one pair of antennae is often obsolete, and 
sometimes the second pair nearly or even quite so. The lAmulus^ 
though so large an animal; has the abdomen reduced to a straight 
spine, and the antennas to a small pair of pincer-legs, while all 
the mouth organs are true legs — the whole structure indicating 
an extreme of degradation. 

IiTthe order of Decapods, having nine as the normal number 
of pairs of cephalic organs, the species of the highest group have 
these organs compacted within the least space consistent with the 
structure of the type ; in those a grade lower, the posterior pair 
is a little more remote from the others and begins to be somewhat 
pediform ; a grade lower, this pair is really pediform or nearly 
like the other feet ; and still lower, two or three pairs are pedi- 
form. Still lower in the series of Decapods (the Schizopods), 
there are examples under the principle of degradation above ex- 
plained ; (1) in the absence of two or three pairs of the posterior 
thoracic appendages ; (2) in the absence or obsolescence of the 
abdominal appendages ; (8) in the Schizopod character of the 
feet. These Decapods, thus degraded, approximate to the Ento- 
mostracans, although true Decapods in type of structure. Thus 
the principle is exemplified within the hmits of a single order, 
as well as m the range of orders. 

This connection of cephalization with rise of rank is also illus- 
trated abundantly in embryonic development. It is one of the 
fundamental principles in living nature.* 

When then, in a group like that of Mammals, in which two 
is the prevailing number of pairs of locomotive organs, there is a 
transfer of the anterior of these two from the locomotive to the 
cephalic series, there is evidence, in this exalted cephalization 

' Id his Kaxraal of Geologj, just published, the writer, speaking of the ancient 
Ganoids, has preferred to use the term vertehraied tails rather than heterocercal, be- 
cause this characteristic of a prolonged vertebral column is a mark of inferiority of 
grade on the principle explained ; and the disappearance of it, in the Mesozoic era, 
was an instance of that abbreviation of the posterior extremity connected with a rise 
in grade. It is well exemplified, also, as Agassis has made known, in the develop- 
ment of the modem Oanoid, the young having a vertebrated upper lobe of the tail, 
which is lost before reaching the adult size. Another reason for using the term ver- 
tebrated, is, that in some of the ancient Ganoids with vertebrated taSs the vertebral 
prolongation is central in the tail, and the form is therefore not at all beterooercaL 



Digitized by VjOOQlC 



68 /, D. Dana on the Classification of Mammals. 

of the system, of a distinction of the very highest significance. 
Moreover, it is of the more eminent value that it occurs in a class 
in which the number of locomotive members is so nearly a con- 
stant number. It places Man apart from the whole series of 
Mammals ; and does it, on the basis of a character which is fun- 
damentally a criterion of grade. This extreme cephalization of 
the system is, in fact, that material or structural expression of 
the dominance of mind in the being, which meets the desire 
both of the natural and intellectual philosopher. 

This cephalization of the human system has been recognized 
by Carus; but not in its connection with a deep-rooted structural 
law pervading the animal kingdom. It is the comprehensive- 
ness of the law which gives the special fact its great weight 
Aristotle, in his three groups of Mammals, the Dipoda or two- 
footed, the Tetrapoda or four-footed, and the Apoda or footless 
species, expresses distinctions according with this law. The 
term Dipoda^ as applied to Man, is far better and more philo- 
sophical than Bimana. 

The erect form of the structure in Man, although less author- 
itative in classification, is a concomitant expression of this cepha- 
lization. For the body is thus placed directly beneath the brain 
or the subordinating power, and no part of the structure is either 
anterior or posterior to it. Two feet for locomotion is the small- 
est jKissible number in an animal. Cephalic concentration and 
posterior abbreviation are at their maximum. The characters 
of the brain distinguishing the Archencephala (Man) in Prof. 
Owen's system, so far as bas^d on its general form or the relative 
position of its parts, flow from the erect form. 

Man's title to a position by himself, separate from the other 
Mammals in classification, appears hence to be fixed on structural 
as well as psychical grounds. 

The other Mammals are either true viviparous species, or semi- 
oviparous. 

The latter, including the Marsupials and Mbnotremes^ constitute 
a natural group, as usually so regarded, the most fundamental 
characteristic of which — the immaturity of the young at birth, 
by which they are related to oviparous Vertebrates — suggests 
the name Ooticoids. 

The viviparous species are variously arranged by different 
zoologists.* Prof. Owen, basing his subdivisions largely, as has 
been stated, on the characters oT the brain, makes the two groups 
Gyrencephala and Lissencephala, — the former so named from 
having, in general, the surface of the brain convoluted, and the 
latter from its being, with some exceptions, smooth,* 

* See Professor Owen's memoir already referred to for an account of different 
earlier systemA of the Classification of Mammals. 

* See thia Journal, toL zxt, pp. 178, 1*79, for the precise characters of tbes« 
groups. 
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The Gybenckphala include, in Prof. Owen's system, three 
groups — I, the Unguiculata (consisting, as presented by him, of 
Sie orders 1, Quadrumana, 2, Carnivora) ; II, the Ungvlata (1, Ar- 
tiodactyla, or Buminantia, 2, Perissodactyla or Solidungulata 
and Multungulata, 8, Proboscidia, 4, Toxodontia) ; III, the Mu- 
aiata (1, Sirenia, 2, Cetacea). The Lissekcefhala comprise 
four orders, arranged by him as follows: (1) Bruta or Edentata 
(Sloth, etc.), (2) Cheiroptera or Bats, (8) Insectivora (Mole, 
Hedgehog, etc.), (4) Bodentia. 

Although the characteristics of the brain do not set forth satis- 
fiictorily the distinctions between the Qyrencephala and Lissen- 
oephaJa, the groups themselves (first laid down with the limits 
here assigned, as Prof. Owen states, by Jourdan) appear to be 
founded in nature. In the arrangement of the groups under 
these two divisions, however, the system proposed below widely 
differs from the above. 

The Crustaceans have here also afforded the writer the princi- 
ples of classification on which he rests his conclusions.* 

The orders among Crustaceans are based not only on a dif- 
ference of structure and cephalization, but also on a difference 
in the normal magnitude of tlie life-system. The Decapods are 
built on a life-system of large size as to plan as compared with 
that of the Tetradecapods. Deducing the relative size from the 
mean dimensions of tne active species under the two types, the 
ratio is lineally as 4 : 1. (See the papers of the author already 
referred to.^ Moreover, while thus distinct, the subdivisions of 
the two orders form parallel series — the Brachyurans, Anomou- 
rans and Macrourans running a close parallel with the Isopods, 
Anisopods and Amphipods ; for the Isopods are literally Bracky- 
ural Tetradecapods ana the Amphipods, Macroural.^ 

The life-system in the Entomostracans is on a still smaller 
plan. 

Among the. viviparous Mammals (exclusive of Man) the first 
group differs from the second on this same principle — the fact of 
a larger and more powerful t^pe of structure or life-system. 
This fact stands out boldly to view on comparing active species 

* Principles are none the less important because indicated among these lower 
ArtieulateH. The turns of a closed spiral are easily mistaken for circles, as was long 
the case with those of flowers in plants ; bat if tlie spire be drawn out long« it then 
exhibits its true characters and may dbiplay details that are otlierwise undiscover- 
able. The class of Crustaceans is an example of a type of structure thus drawi out — 
its species ranging fiom the microscopic memberless Rotifer to the highest crabs, 
and the genera are distributed, so to speak, at distant intervals along the course of 
the series, since they are comparatively few in number. Fundamental principles 
in soological science are therefore exhibited in this class on a magnified scale, easily 
perceived and understood. 

^ The parallelism is complete : for the Amphipods di£for from the Isopods just as 
the Macrourans from the Brachyurans, in having a laiiger and less compacted head, 
looser and Urger roouth-organs, longer segments to the body, and an elongated foot- 
hearing Abdomen ; all, points of inferior ooncentration and cephalixation. 
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of each — the orang-outang with the largest bat ; the tiger with 
any Inaectivore ; the horse or elk with any Rodent ; a Cetacean 
with any EdentatOv The species of the second division, are rela- 
tively small and feeble animals ; and if they are sometimes of 
great bulk, as with some ancient sloths, it is an example — ^though 
natural to the species— of vegetative overgrowth ; for the bodies 
pf the sloths, great and small, are, in fact, too bulky to be 
wielded well by the small life-system within. 

Adopting this view as presenting the true basis for the sub- 
division of the viviparous Mammals, the two groups are sig- 
nificantly designated (1) Megasthekes (from ^^/a?, great^ and 
aSswog^ strength)^ and (2) Mickosthenes (from /k^x^ smaU and 
odepog). Judging of the mean size of the life-system in the two 
divisions from their more active as well as powerful species, the 
lineal ratio is not &r fix>m 4 : 1, as between the Decapods and 
Tetradecapods. 

The orders in these two groups, the Microsthenes and Megas- 
thenesj have throughout a precise parallelism. The Bats or 
Ohiropters in the latter represent the Monkeys or Qtiodrumanes 
in the former, these orders having so close relations that they 
are made to follow one another in Cuvier's system; the Insecti' 
vores represent the Caamivores ; the Rodents represent the Her- 
bivores ; and the Brutes or Edentates, the Mutilates, 

The classification indicated is then as follows : 

L Abohontia (vel Dipoda) — Man (alone). 



n. MSOASTHKNA. 






III. MiOROSTHBNA. 


1. Quadrumana. 






1. Cheiroptera, 


2. Carnivora. 






2. Insectivora. 


8. Herbivora. 






3. Rodentia. 


4. Mutilata. 






4. Bruta (Edentata.) 




IV, 


OOTIOOIDKA. 




1. 


Marsapialia. 




2. 


Mon( 


^tremata. 



It is interesting to observe, also, that the four orders of Megas* 
thenes rise in grade, from the 4th to the 1st, on the principles of 
cephalization stated; and this affords other evidence, superadded 
to that of higher importance based on difference in type of 
structure, as to the naturalness of these subdivisions. The spe- 
cies of the 4th — the Mutilates — ^are characterized by a degrada- 
tion and partial obsolescence of the limbs; by the body beinff 
massivelv prolonged behind ; by a large part of the elongated 
vertebral column being used for locomotion ; by the form and 
the low grade of structure of the head ; and by the teeth, al- 
ways of extreme simplicity of form, in most species of one set 
only, in some excessively multiplied in number, in others tdl 
wanting ; — peculiarities indicating a very low degree of oephaliz- 
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ation, and even a degrtuiation of the anterior as well as posterior 
extremity. Those of the 8d — ^the Herbivores — hy a more abbre- 
viated biodv; by the two pairs of limbs being complete^ bnt 
serving «ily for locomotion; by an elongated head. Those of 
the 2d— the Carnivores — ^by the limbs being still more perfect 
and serving, the anterior especially, for grasping ; by the head 
being shorter and more compacted, and, in general, more com- 
plete in the series of teeth. Those of the 1st — the Qaadrumanes 
— ^by the anterior limbs serving still more perfectly as hands ; by 
the cephalic extremity farther shortened ; also by the mammae 
being pectoral as in man. There is, in the series of orders, an 
advance by stages towards that acme of cephalization, Man. 

Among the Microsthenes, the rise in rank on this principle is 
no less apparent It is well seen between the lowest — the Brutes 
— ^and tne others. These have posteriorly a remarkably lax 
vertebral column, but two or three of the vertebras being sol- 
dered together to form the sacrum. The cephalic extremity 
exhibits, not only a low grade of cephalic concentration, as 
shown in the larger number of cervical vertebrae in some spe- 
cies — ^the excessive number of teeth in some species — the char- 
acters of the skull ; but also a marked example of cephalic de- 
gradation, in the jaws, — in the very few teeth in most species and 
their total absence in some — in the inferior character oi the teeth, 
and the growth of but one set; in all of which characteristics, 
as well as their bulky bodies, there is a close parallelism with 
the Mutilates, the lowest of the Megasthenes. 



Abt. XL — Astronomical Observations with the Spectroscope; by 
Lewis M. Buthebfubd, (in a letter to the Editors). 

Gentlemen: — ^Li the course of a conversation, last December, 
with Dr. Gibbs, upon the remarkable revelations of the spectro- 
scope, he suggested the continuation of Fraunhofer's observa- 
tions upon the spectra of the heavenlv bodies. At that time I 
had not seen Fraunhoffer's paper on this subject, I immediately 
began a series of experiments with the view of determining the 
best form of instrument for the purpose; they resulted in adopting 
Bunsen and Kirchhoff's simple form of spectroscope, consisting 
of a condensing telescope with adjustable slit, a scale telescope 
with photographed scale of equal parts showing bright lines upon 
a dark ground, a flint-glass prism of 60® and an observing tele- 
scope with Hygenian eje-piece, magnifying about five times, 
the whole firmly but lightly mounted on seasoned wood and 
provided with an adapting tube in firont of the slit by means 
of which the spectroscope is attached to the eye-tube of the 
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equatorial by Fitz, 11^ aperture aod 14 feet focal distance. In 
order to obtain a sensible breadth of spectrum it was necessary 
to throw the star out of focus, and in this manner a large portion 
of the light was lost upon the jaws of the slit. Mo^ of my 
observations however have been made under this disadvantage. 
I subsequently found Fraunhoffer's paper in the Transactions of 
the Bavarian Academy, and there saw that he used no slit, but 
upon the hypothesis that the image of a star is a point, he elon- 
gated this point to a line by means of a cylindrical lens whose 
action is null in the direction of the length of the spectrum but 
serves to give it the desired breadth. I at once adopted this idea 
and my instrument is now provided with such a lens made by 
Mr. Fitz, placed between the objective of the condensing tele- 
scope and the prism; the result is a very satisfactory increase of 
light, besides freeing the spectrum from the longitudinal lines of 
diffraction caused by the edges of the slit and the other annoy- 
ances consequent upon imperfections and dust upon the jaws. 
It is still however necessary to make use of the slit to conBne 
the image to a given point in the field of view ; but inasmuch 
as it is placed at the focus of the telescope where the image has 
no appreciable dimensions, no light is lost and the spectrum 
remains uniform and pure. ' 

It will be easily seen that the lens spoken of is serviceable only 
in observations upon stars, and is of no use in the spectral inves- 
tigation of planets or other sources of light having appreciable 
dimensions. I would here incidentally remark that the spectro- 
scope so mounted furnishes the best means of investigating the 
achromatic condition of the telescope ; for it is evident that if the 
different colored rays have foci at different distances from the 
objective it will require a change of focus for each in order that 
it may comply with the condition of passing the slit (in case 
of a star) as a point. In my telescope, I find that the luminous 
rays from near the outer margin of the red to the indigo are 
brought to a focus at one pointy the ultra red require a small but 
measurable adjustment, and the violet and indigo quite a large 
change of focus. I intend to make use of this metnod to find 
more accurately the photographic focus of the instrument which 
at present is determined only by experiment. 

Before and after observation the spectroscope has always been 
examined as to the zero point, the standard being that the soda 
line D should coincide with division 80 on the scale, and the 
necessary corrections have been applied to all the observations. 

* Fraunbofer used no condeDsing telescope ; he simply placed a prism and cylin- 
drical lens before the objectire of a small telescope and received the star's light 
directly upon the prism ; being thos confined to the dimensions of the prism as the 
measure of the rolume of light examined, he disoontmoed his obserratioos, pvopoe- 
ing to resome the snbject at another time. 
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The oboervation of star spectra is of the most difficult and 
delicate description, requiring perfect action in the equatorial 
clock, great patience in the observer and skillful management 
of the scale illumination. Most of the lines and bands, particu- 
larly in the ends of the spectra, are fiunt and can only be seen 
in a good atmosphere. 

The difficulty of the observations, the imperfection of the 
spectroscope and the want of a sufficient accumulation of obser- 
vations, render it necessary that the places assigned to the 
fainter lines should be received with caution, but I believe that 
no line is represented on the accompanying sketch which does 
not exist The smallness of the scale and the imperfection of 
the drawing render it necessary that I should increase the 
length of this communication by giving a short note upon each 
object 

Sun. — ^I have inserted the seven principal lettered lines in the 
solar spectrum at the points seen on the scale and carried them 
througn the page as points of comparison. These places are the 
results of several observations, aU of which a^ree absolutely, 
except as to the place of the lines H, for which Z have taken the 
mean ; at a future time and on a larger scale I propose to locate 
all the solar lines which may be visible with my instrument, and 
thus have further points of comparison with the stellar spectra. 
The reading for the sun's lines is as follows : 

B 331 C 82-8 D 80- E 27- 26-6 F 24-4 G 19*8 H 14-6 18-9 

Afoon, — ^These readings are the means of two observations 
agreeing very closely in most particulars and coincident in all the 
stronger features. 88*05 broad line generally limiting the spec- 
trum; 82-85 sharp dark line; 8005 well defined; 29*8 &int 
line; 28*7 &int line ; 27*8 faint line but stronger than the last; 
27*65 very faint line; 274 darker line; 27*25 faint line; 27 05 
strong line; 26*85 fkint line; 26*65 line; 25*55 strong line; 
24*75 line; 2485 strong line; 21*05 faint band; 19*9 broad line; 
18*09 broad dark line. 

Jupiter, — Mean of three observations. 82*1 band; 81*12 band; 
8006 line; 28 faint line; 27*5 faint line; 27*26 line; 24*7 line, 
19*9 line. 

Mars. — Mean of three observations. 82*4 line; 80*25 well 
defined line; 27*5 well defined line but faint; 27*1 strongest line 
in the spectrum ; 26 55 quite strong line ; 24*4 band; 19*1 line. 
I would here remark that the line D is not present as the ob- 
servations made in different nights, one b^ myself and two by 
Mr. Wakeley, my assistant, agree in placing a line at 80*2 but 
none at 80. 
Am. Joub. Soi.— Bboohd Sibim, Vol. XXXV, No. 10S.^Jan., ISiSS. 
10 
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ASTRONOMICAL OBSERVATIONS WITH SPBOTROSCOPE. 
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Capella. — ^Mean of observations on five nights in which the 
greatest discrepancy is but one-tenth of a division of the scale. 
80-22 line; 27-73 line; 27-38 line; 26-75 line; 24-78 line. 

/? Geminomm. — Mean of four observations agreeing remark- 
ably well, greatest discrepancy one-tenth of a division. 

80'23 line; 27-7 faint line seen but on one evening; 27-35 
line ; 26*8 line ; 25-8 fine line seen but on one evening. 

a Orionis. — Mean of six observations agreeing well m most of 
the strong features, but containing some discrepancies in the 
faintest lines and in the limits of the bands. This star has not 
yet been observed with cylindrical lens. 32*4 broad line ; 81'6 
to 31-2 shaded band best defined at 31*2; 30-1 line shaded to- 
wards the red; 29*5 fidnt band; 28*4 iaint line; 28*3 fine line; 
27-75 faint Une; 27-3 faint line; 27 line; 26*4 strong line ; 25-7 
to 26 4 band. 

Ald/ixiran. — Mean of four observations, three with lens and 
one without — agreeing remarkably well. 32*2 to 32 band ffen- 
erally limiting spectrum, still in places the red is seen beyond it 
31-6 to 81-3 band ; 80 line; 29*6 faint line; 27-7 feint line; 27-4 
feint line; 27 line; 26-6 rather strong line; 26*5 line not so 
strong as last; 25*6 feint band ; 28*6 femt band seen but on one 
occasion. 

y Leonis. — Mean of two observations very concordant. 30*2 
line; 27*7 line seen but on one occasion ; 27*85 line; 26*8 line. 

Ardunis, — ^This star has been observed but twice and without 
lens. I have affixed a mark of interrogation to those lines, the 
places of which depend upon single or somewhat discordant ob- 
servations. It promises a fine spectrum with the cylindrical 
lens. 80*2 line; 29*85? faint; 29*5? very faint line; 28-9? 
faint line; 28? feint line; 27*6 line; 27*32 line; 26*82 line; 
19-9 band. 

^ PegasL — ^This star, considering its faintness, scarcely a second 
magnitude, presents a remarkable spectrum which contains few 
lines and many bands, the limits of which are very difficult to 
locate. The adopted places are the means of four observations 
agreeing well in the main, all made with the cylindrical lens — 
82*8 band limiting generally the spectrum* 81*7 to 81*3 shaded 
band strongest at 81*8. 30*65 to 80-8 band strongest at 80'8. 
29*8 faint Ime between which and preceding is included a yel^ 
low band or space. 29*8 faint band. 28*5 feint Une. 27*8 
strong line. 27*1 to 26*7 band. 26 to 25*6 band 24-6 to 241 
band. 22 9 to 22-5 band. 

Sirius. — The spectrum of this star is one of a group which 
has little resemblance to those already mentioned; its lines are 
broad and black, they are well definea in margin, but unlike iha 
band recorded in the foregoing note^ are totally without light^ 
being in fact interruptions of the spectrum ; no fine lines have 
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been seen. The places are means of six nights' observations, 
which accord closely as might be expected from the decided na- 
ture of the lines. 

82-4 broad black line. 24*8 do. 19-9 do. 16-8 do. The 
spectrum extends to 14*5. 

Sirius has never been observed with the cylindrical lens. 

Castor. — Mean of five nights' observations without lens. 24*78 
strong black line; 19*87 strong black line. 

a ZvrcB. — Mean of four nights' observations. 82'2 broad but 
difficult; 24-7 broad dark line; 19-6 broad dark line; 16-8 seen 
only on one evening. 

a AquilcB, — Mean of three nights' observations. 81"8 line 
very faint, seen but on one evening; 24*4 strong line; 19*88 
strong line; 16*4 faint line. 

Procyon. — Mean of six nights' observations without lens. 
82*8 faint line seen but once; 27*8 faint line seen but once; 
24*75 strong dark line. Spectrum extends from 17*8 to 88*8. 

Regtdus. — Mean of five nights' observations, on one of which 
the lens was used, but without bringing out any more lines. 
24 '78 strong dark line; 19*9 strong dark Tine. 

(? Ursa Majoris, — Mean of two nights' observations with lens. 
81*2 very faint line, seen only once; 24*85 strong line; 19*46 
well defined line. 

t Ursa Majoris. — Mean of three nights' observations with lens. 
8*12 very faint line, seen but once; 24*53 strong line; 19*5 faint 
line. A line was seen in the violet, but too faint tp bear the 
least illumination. 

* Ursa Majoris. — ^Mean of three nights* observations with lens. 
2458 strong line; 19*68 faint line ; 16*5 faint line, seen but 
once. 

* Ursa Majoris. — ^Mean of two nights' observations with lens. 
24*7 strong line. Two lines lower down on the scale were seen, 
but would bear no illumination. 

m Vtrginis^ f Orionis^ s Orionis, 9 Ononis^ C Orionis and « Ursa 
Majoris have been repeatedly examined, but although many of 
them, particularly the first two, present bright spectra, no lines 
or bands have been seen. 

The fiutfs lines B, C, D, E, F find their counterparts in the lu- 
nar spectrum. Q- does not appear, but whether this absence is 
real or due to errors of observation remains to be proven. The 
moon was observed only twice— once by m^ and once by Mr. 
WakeW ; he placed the line nearest Qt at 19*85, and I at l9*96. 
When i reexamine the lunar spectrum I intend introducing a 
condensing achromatic between the great objective and the slit, 
and la tliis manner inoreate the intensity of the light No doubt 
many more lines will be brought out, and those already observed 
more accurately placed. 
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In the spectrum of Jupiter are found two bands in the red 
and orange, between C and D, which are not found in the solar 
spectrum. It may be that these bands, as well as those so remark- 
able in a Orionis, Aldebaran and (? Pegasi, are absorption bands 
due to the action of the atmospheres of those bodies; still it is 
possible that the application of sufficient optical ppwer would 
resolve them into hues." 

The star-spectra present such varieties that it is difficult to 
point out any mode of classification. For the present, I divide 
them into three groups : first, those having many lines and bands 
and most nearly resembling the sun, viz., Capella, j^Geminorum, 
« Orionis, Aldebaran, y Leonis, Arcturus, and ? Pegasi. These 
are all reddish or golden stars. The second group, of which 
Sinus is the type, presents spectra wholly unlike that of the sun, 
and are white stars. The third group, comprising « Virginis, 
Bigel, &c., are also white stars, but show no lines: perhaps they 
contain no mineral substance or are incandescent without fiame. 

It is not my intention to hazard any conjectures based upon 
the foregoing observations: this is more properly the province 
of the chemist ; and a great accumulation of accurate data should 
be obtained before making the daring attempt to proclaim any 
of the constituent elements of the stars. 

• One thought I cannot forbear suggesting : we have long known 
that "one star differeth from another star in glory;" we have 
now the strongest evidence that they also differ in constituent 
materials, — some of them perhaps having no elements to be 
found in some other. What then becomes of that homogeneity 
of original diffuse matter which is almost a logical necessity of 
the nebular hypothesis? 

Taking advantage of past experience, I propose to remodel 
and improve my spectroscope and continue to observe the stars, 
noting particularly the relations which may exist between the 
spectral revelations and the color, magnitude, variability, and 
duplicity of the objects. 

New York, Dec. 4, 1862. 

* Since writing the abore I ha^e seen with Dr. Oibbe the abeorptlon-baods pro« 
duced by the vapor of iodine, bromine and other kindred aabetancea entirely com- 
poted of fine lines. 
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Art. Xn. — The Chemical Theory oflnterpenetration; by Chables 
S. Peirce, A.M. 

Physicists are bow rapidly doing away with all theories which 
demand peculiar shapes and kinds of matter in favor of those 
which demand peculiar vibrations. At this day, the arrow- 
shaped particles of the old theory of light seem grotesque. 
There is a good reason for this tendency. We require an ex- 
planation of forces. Now a force is only a mathematical func- 
tion of a change, and a change in space can only be conceived 
of a priori as a motion. To explain a thing is to bring it into 
the realm of our a priori conceptions. Hence, whenever we en- 
deavor to explain any force of nature by means of hypothetical 
shapes and properties of matter these only help us so fer as they 
are conditions of certain motions. These motions are the real 
explanation^ and if we can succeed in getting the motions with- 
out the peculiarities of matter, our hypothesis will be so much 
the smaller. 

The object of the present article is to apply this principle to 
the Atomic Theory. 

I. In the first place, it is necessary to show that the hypothesis 
of atoms, in itself, explains nothing. 

That which the atomic theory undertakes to explain is the 
connection of integral numbers with chemical equivalents. 

An explanatory hypothesis is one which, being admitted, 
necessitates all the phenomena. The laws to be explained are 
as follows : 

1. The Law of Equivalents, or that if a nnits of one body 
combine with x of a second and ^ of a third ; and if a; of that 
second combines with i of a fourth, that y of the third will also 
combine with b of the fourth. 

The explanation is that these are the weights of the atoms and 
that bodies combine atom by atom. But how should we know 
that they combine atom by atom? This is an addition to the 
hypothesis. 

2. The Law of Multiple proportions. 

How should we know that atoms will mix in any simpler 
ratios than black and white beans would if stirred up togethA*? 

8. The Law of Combining Volumes of Gases. 

The explanation is that the atoms of all gases are equally 
distant. A new hypothesis. 

4. The Law of Volumes of Isomorphous Crystals. Another 
hypothesis needed. 

5. The Law of Thermal Equivalents of the Elements. 
Explanation : All atoms have the same capacity for heat Still 

another hypothesis, which moreover does not apply to compounds. 
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6. The Thermal Eouivalents of Isomorphous Crystala 

7. Kopp's Law of BoiliDg points. How is this explained? 

8. Prout's Law as modified by Doraas. 

The only atomic weights which have been determined with 
sufficient accuracy to test the law, beside those of Stas, are the 
following : — 

Cbr&m 6-01 Berzelius; 600 Dumas and Stas; 6*00 Erdmann 
and Marchand : 6*06 Liebig and Redtenbacher ; 603 Strecker. 
C is not more tnan 6004. 

Lithium, Diehl 7*026 (prob. error ±-006) ; Tr<^t 701, Mallet 
(S=16-03, Na=2805, Mg=120125) 7027. Mean 7-02. 

Cklcium 20002 (0=6004) Erdmann and Marchand. 

With less accuracy we have 

Iron, Svanberg and Norlin (after rejecting two discordant ex- 
periments according to Peirce's criterion) 28'048; Berzelius, 
28-024 ; Erdmann and Marchand, 28*012 ; Maumen^, 28*000. 
Mean 28*017. 

Combining the first three atomic weights with those deter- 
mined by Stas, we have : — 
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JTis an unexplained anomaly, but the probability of only one 
difference out of thirteen being greater than -y- is -0000087, 
while the effect of the residual influence which carries K out of 
this limit is only yyV? of the atomic weight Omitting JEJ the 
sum of the above differences is +*001; the probability of this 
being so small is '085 ; hence, upon this consideration, the prob- 
ability of the law is -782.* 

The probability is, therefore, still in favor of the law. The 
last column in the table shows how small the residual phenomena 
are ; and they may be made still smaller by making the unit by 
which the atomic weights are measured a uttle larger. 

This law presents another example of the connection between 
chemical equivalents and integral numbers, and must probably 
be capable of a common explanation with the rest, xet it is 
dear that the atomic hypothesis never can explain it 
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9. It is impossible for the atomic theory to explain why the 
monoatomic radicles combine together withoat condensation in 
the gaseous form; while the diatomic radicles lose their own 
volume, the triatomic one more than their own volume, &o., in 
combining with the monoatomic. Why in acetic ether, for ex- 

ample, 2£/H^ H \ ^ ^® dibasic radicles occupy no space at all. 

n. I shall now attempt to show that the facts of chemistry 
are explicable by the view of Kant, that matter is not absolutely 
impenetrable and that chemical union consists in the interpene- 
tration of the constituents. 

1. The law of definite proportions is capable of demonstration 
without any hypothesis. We can conceive of no event in space 
which does not consist of a motion. Nothing can be the cause of 
a motion except a motion ; hence every force is a motion. And 
every quality of matter is either a motion or some element of 
the mental analysis of the conception of a body moving in some 
way or other. Hence, when the force of one body acts on the 
quality of another to produce an event, it is merer^ one motion 
modifying a second to produce a third. Motion is never sta- 
tionary, but always communicates itself from the moving parti- 
cle to all others which are in communication with that. Accord- 
ingly, when one body acts on another through a difference of 
quality^ the latter will also act on the former and there will be a 
tendency to produce homogeneity of quality throughout the two. 
This homogeneity is actually established, or it is not. If it is 
not, the amount of force which holds back the two forces from 
their natural action must be just as strong as the forces them- 
selves. It is clear, therefore, that when the force of the acting 
body equals that of the body acted upon, all the force will be 
exhausted in preventing the homogeneity. Probably, however, 
it might be proved that the homogeneity is always established; 
and if it is, it cannot be established through both motions ex- 
isting at the same time without interference. For, if they had 
not interfered, they could not have acted upon one another. 
They must, therefore, destroy each other (proaucing a new mo- 
tion) and when they are equal the peculiarities by which they 
acted will be neutralized and there will be no further action. 
Now the same kind of matter under Ihe same dynamical condi- 
tions possesses always the same amount of force proportionally 
to its mass; hence when one kind of matter acts on another 
through being of a different kind, it can only act on a definite 
amount of that matter, the dynamical circumstances remaining 
the same. 

2. Let us call the reciprocal of the Atomic Weight the Chem- 
ical Intensity. This represents the force which causes bodies to 
combine. It remains tne same under all dynamical circumstan- 
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oea Hence, it most be something inherent in matter and unaf- 
fected by all vibrations. In gases it is proportional to the elasti* 
city, and in elementary bodies generally it is equal to the spe- 
cific heat, which is the elasticity of the medium of heat-vibrationa. 
We conclude, then, that the Chemical Intensity is the molecu- 
lar or substantive elasticity. (B. Peirce.) 

When heat expands the body, it is the elasticity which restores 
it. Any motions of vibration in a homogeneous elastic medium 
may be resolved into expansions and contractions. Hence, if 
we assume that heat produces the expansions, this elasticity i^ 
an active condensing force. 

If tw'o bodies interpenetrate it is clear that this force may hold 
them together. This explains the law of definite proportions, 
the law of vapor densities, and the law of thermal equivalents. 

3. It is geometrically self evident that interpenetration must 
take place between equal volumes and must result in a condens- 
ation U} one half, unless some other action takes place. Accord- 
ingly we find that wherever there is no condensation there is 
only a double decomposition. 

4. In one volume of a compound there is one equivalent of 
chemical intensity. Hence there is nothing to prevent its com- 
bining with one volume more, &a This explains the law of 
multiple proportions, which it is to be observed has no place 
where the bodies unite without condensation. 

5. The solid and licjuid states result from the action of cohe- 
aon. Now cohesion is an attraction properly so called and acta 
at a distance, for if it did not it would not vary with the state 
of condensation. Hence it is a force affecting molecules and not 
matter in its continuity. This explains why the above reason- 
ings from the state of gases are not invalidated by the &ct8 re- 
lating to liquids and solids. 

6. If we suppose, with the metaphysicians, that all the kinds 
of matter are derived from one, since this must have become 
condensed by the law of equal volumes, all the equivalents of 
the elements will be multiples of that of the original matter. 
This explains Front's law. If, moreover, we admit that the dif- 
ferent elements are distinguished by different elasticities, and 
accept the recent view that the lines of the spectroscope are only 
produced by elements in their free state, it will follow that ev- 
ery element except sodium is a mixture of several. We have 
no reason to suppose that these are present in equivalent pro- 
portions. So that this consideration gives room for large dis- 
crepancies from Front's law. 

7. It is observable that tribasic radicles frequently behave like 
monobasic ones, as N in ^aHaCNO^jO |^ ^^^ .^^ B^^ |^^^ 

and that monobasic radicles frequently behave like tribasic one8| 
Ax. JouB. Sex.— fliooim Sxeibs, Vol. XXXV, Na lOa^-Jix, 1S6S. 
11 
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as CI in ICl,. There is the same confosion between dibasic and 
tetrabasic radicles, as in CO. Hence we infer that the distinction 
between even and odd-basic is altogether superior to that be- 
tween monobasic and tribasic, dibasic and tetrabasic. 

Now if a body can enter into double decomposition with hy- 
drogen (that is, combine without condensation) it is obvious that 
it must be odd-basic; for in that case it will form a compound 
which being of two volumes cannot combine with another vol- 
ume of H unless it combines with two volumes. If it does thus 
combine it will be tribasic, otherwise monobasic. 

On the other hand, if a body cannot enter into double decom- 
position with the monobasic radicles, it must be even-basic; for 
m this case, since its volume after combination will be the same 
as before, there is no reason why it should not either combine 
with condensation with a new volume of the monobasic radicle 
Qn which case it will be four or more basic) or else enter into 
double decomposition with it, in which case it will be dibasic. 
This explains why the dibasic radicles alwavs lose their own 
volume in combining with the monobasic ; why the tribasic lose 
twice their own volume, &c. 

8. A radicle being a constituent in combination, it follows 
that its internal forces do not come to eauilibrium of themselves, 
and this accounts for the fact that monobasic radicles cannot ex- 
ist free. This fiact is determined by reactions and not by vapor- 
density, for according to the present theory the volume fixes 
neither the atom nor the molecule but the equivctlent, that is to 
say, the amount of matter containing a unit of chemical inten- 
sity. The dibasic radicles may exist in the free state because, 
since in combining they are condensed, it follows that there is 
some disturbance of their internal forces. 

9. An odd-basic radicle beinff in itself out of equilibrium in 
this way, it follows that the addition of it to another radicle will 
change the basicity of that radicle fix>m odd to even or from 
even to odd ; while the addition of an even-basic radicle will 
have no such effect 

Cambridge, Mass., Dec 1862. 



Abt. Xin. — JBocposition of the true nature of Pleurodyctium prob- 
lematicum; by Cabl Romingeb, M. D. 

Under the above name I have long kept in my cabinet a spe- 
cimen, collected at Kirch weiler in the Eifel mountains. After 
having identified it with the fossil described by Goldfuss, I laid 
it aside, and only recently, twenty years afterwards, when I hap- 
pened to look over it again, the first glance convinced me that 
the Pleurodyctium problematicum is merely the cap of a Favosties^ 
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or more aoouratelj speaking, of a Mxchdinia. I have subsequent- 
ly found that Milne-!Edwards had already recognized the mmily 
itenity between FavosUes and PleurodycUum^ without however 
su^esting a ^neric identity of the two. 

The fossil from Kirchweiler is represented by a lenticular cav- 
ity, a little over one inch in diameter and scarcely half an inch 
deep. To one side of this cavity are attached the bases of coni- 
cal subangular columns, three or four millimetres thick at the 
lower ends ; between these are interpolated a good many smialler 
and shorter columns. They all rapidly converge toward the cen- 
tre of the opposite concavity. Their sides are lonritudindly 
striated and covered with punctiform impressions, i^umerous 
small cross-bars connect the columns, which are otherwise isola- 
ted from each other by a narrow intervening space. 

The opposite side of the cavity, which forms the roof over 
the convergent smaller ends of the columns, is free, but closely 
approximated to them, and bears the impression of fine concen- 
tric rings of growth. This latter character is not very plain in 
my specimen, but Goldfiiss has given a very good figure of it 
He tnought it to be the impression of the inner surfsice of a 
membranaceous envelope, instead of taking it for what it is, — ^the 
impression of the epitheca, surrounding the lower side of the 
corallum. 

The vermicular body, frequently noticed adhering to or pene- 
trating the root end of PleurodycUvm^ is also seen in my specie 
men. 

I was greatly surprised at observing the same vermicular per^* 
foration in some small specimens of michelinia^ which also in all 
other respects appear to be specifically identical with the coral 
of which the European Pkurodyctium is a cap. 

The specimens were found in the shales of the Hamilton group, 
Cayuffa county, New York, and are in the possession of Prof 
Wmdhell of Ann Arbor. They form small cakes of not much 
over one inch in diameter. The lower side is almost flat, cov- 
ered with a concentrically wrinkled epitheca; the upper side is 
semi-globular, and shows the mouth-ends of conical subangular 
tubes, the larger ones of which measure from 4 to 5 millimetres. 

On the polished vertical sections of the coral, longitudinal 
striae and rows of spinules, together with numerous side-pores, 
are visible along the walls of the tubes. 

The upper part of the tubes is generally filled with calcareous 
matter, and shows no diaphragms, which are only preserved in 
the lower ends, and are in part simple, straight ; in part vesi- 
cular. 

The vermicular channel traverses the substance of the coral- 
lum, irrespective of the direction of the tubes, and seems to cut 
straight through them. After some flexures it ascends to the 
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upper sur&ce and opens there with a round mouth, while the 
other tubes are more or less angular. It is improbable that this 
perforating channel has anything to do with the organism of the 
coral, and is more likely the woA of a parasitic animal ; but af- 
ter ail it is still strange to see the majority of specimens of so 
distant localities attacked in the same way by a boring animal. 

In the Corniferous limestone at Port Colborne, on Lake Erie, 
I lately found a cap exhibiting all the characters of Pleurodyc- 
tium. In its association numerous specimens of Mkhtlinia favo- 
ritoidea (Billings) are found, and there remains no doubt that this 
cast originates from a young specimen of this latter species. 

In the 12th Annual Eeport of the Regents of the University 
of New York, Mr. Hall describes his genus Lepiocodia^ but, mis- 
guided by an imperfect specimen, he gives us an incorrect idea 
about the form of the crura, which are in reality spirals, with 
three or four loose outward-turned volutions. 

Some distance from their origin, the crura are divided into an 
exterior branch, which is spiral, and an interior, which, after 
running obliquely towards the front, soon 
bends inward and unites itself with the oppo- 
aite branch. At the bend the angle projects as 
a 1 ttle horn. 

I observed this organization in translucent 
specimens of Leptocodia cancava, Hall. A per- 
fectly similar structure is also found in Tere- 
brcUula lepida^ Ooldfuss. Specimens of the lat- r^^to^X m^c^ ^ 
ter are found in the ?ifel. Leptocodia concava rl^^A^^iTni'in^lv^t 
is frequently found in our Devonian boulders. J>« *■ "•• VT^'?* iS 

mi * ** t n • /- 1- - Dy ">« elevated creit In the 

The annexed figure is a specimen oi LepL upper vaive. 
concava from which the shell has been removed, the dorsal side 
being directed upwards. 

An Arbor, Mich., Deo. 18««. 



Abt. JLLV. — Remarks on the family AckBonidoe^ with descriptiona 
of some new genera and sub-genera; by F. B. Meek. 

The family AcUeonidiB^ established by d'Orbigny, is a group 
of much interest to the Palaeontologist and Conchologist, not 
merely in consequence of its comparative antiquity, and the 
number and diversity of forms assumed by the species of its 
yarious genera, but also because it is, as it were, a Kind of pro- 
phetic group. That is to say, while the numerous species 
Delonging to its several genera exhibit characters indicating 
their relations as members of the same family, they have pre- 
sented, particularly during the Jurassic and Cretaceous periods, 
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forms cnriously simulating types often not then in existence, but 
subsequently introduced even within widely separated families. 
Thus in the genus Cylmdriies which first appeared during the 
Jurassic period, we observe forms closely resembling the more 
modem genus Oliva^ while others shade off towards Aciceon and 
Bulla, In Actceonella^ we have a type nearly resembling the 
recent genus Volvula of the family Cylichnidce ; and in the Ju- 
rassic ffenus EuconaclcBon, which is connected (in a family sense) 
through the sub-genus Oonackeon, with Act€Bonindj there is pre- 
sented a striking archetypal representation of the more recently 
introduced genus Conus, In Olobiconcha and BuUopsu, the genus 
Bulla is again represented ; while Oinulia mimics, as it were, 
certain groups of the AuriczUidoi.^ Again, if we admit into the 
fcmily under consideration the genera Pterodonta^ TuMfer^ and 
Solermcus^ which seem to hav# some relations in this direction, 
we would have in the first a form foreshadowing some modem 
types of the StromUdxz^ in the second a representative of the 
genus FuMts^ and in the 'third, of Fasciolaria. 

The resemblances in form and general appearance mentioned 
above, it should be remembered, are not as mnciful and imagin- 
ary either as might be supposed. On the contrary, they are 
often so close ana striking as to deceive, not merely amateur 
collectors, but even as careful observers as Deslongchamps, Lyell 
and Sowerbj^ who at first supposed the types here called Bucon- 
acUBon and Conadceon to belong to the genus Conus, It was not 
therefore until d'Orbigny and others had ascertained from the 
examination of better specimens, that these supposed Liassic 
Cones differ from the more modern genus Convs in never having 
the aperture effuse below and notched above, as well as in hav- 
ing the whorls all alike extremely thin, — that the true relations 
of these shells were understood.* Differences of nearly equal 
importance have been discovered also between the other forms 
ana the several modem groups to which they were at first sup- 
posed to belong. 

The descriptions of the family Actceonidce generally given in 
the works on recent Conchology, although correct so fisir as the 
existing genera are concerned, do not convey a clear idea of the 
whole group, as developed through all the various epochs of the 
past, since its first introduction during the Carboniferous (or 

' Several of the spedet were at first referred hy the best palnoDtologists, to the 
genus Auriada. 

* It Is bat JQst to nention here that Deslongchamps, at the same time that he re- 
ferred these f^iells to the genus Comu, )iad observed that they differ from the mod- 
em Cones in their extreme thinness, and eom pared them, in that respect, to the 
genus BtUfa^ (Mem. Boc, Linn, de NormemHe, vol. vii, p. 147). It was d'OVbigny, how- 
ever, who mt pointed out (so fkr as known to the writer) that they differ in thick- 
ness from the tme Conee, mainly in having tM the whorls very thin ; while in (hnm 
the outer whorl is thick, and the inner ones absorbed away to a mere film of ihdL 
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Devonian?) period. D'Orbigny's description, published in 1842, 
when first proposing to establish a distinct family for these shells, 
is a more comprehensive and accurate definition of the group ; 
but as he included in it a few genera at this time known to be- 
long to other fiimilies, and a larger number of both fossil and 
recent species have since been discovered ; — while some knowl- 
edge of the animal in the typical genus of the sub-£Eunily mngi- 
culince has been obtained, we have the means of forming more 
correct conclusions in regard to the limits of the family, and the 
relations of its various subordinate groups, than was possible at 
that time. 

The diagnosis of this family first published by d'Orbigny 
{PalcBont Fran^ise^ Terr. Cret. vol. 2, p. 106) is as follows : 

" Shell generally oval, without epidermis, marked most usu- 
ally with punctured revolving stmaa or rows of pits. Spire short, 
sometimes entirely enveloped. Mouth entire or sinuate in front : 
lip simple, trenchant, or reflected and thickened without, some- 
times aentate. Columella nearly always provided with large, 
more or less numerous, plications." 

The genera then included by him were, — ActceoneOay Voha- 
ria* ActcBon^ BingineUa, AveUana, Bingicula and 016biconc?ia. 
To these he subsequently (in 1850) added Pedipes* Varigera, 
(= Tylostomaj Sharpe), and Pterodonia, 

The following description of this family, and arjgingement of 
subfamilies, genera ana sub-genera, are proposed, after a care- 
ful review and study of all tne known genera, both fossil and 
recent, believed by the writer to be related to this interesting 
group : — 

Family ACTJEONTDiB, d'Orbigny. 

Shell subovate, fusiforrn, turbinate, subcylindrical, obconic, 
or globose; varying in thickness according to the genera and 
species; spiral or involute; never pearly, but sometimes with a 
porcellanous lustre. Surface without an epidermis, smooth or 
with revolving often punctate stri» or furrows. Spire elevated, 
depressed, sunken or wanting. Columella imperforate, more or 
less twisted, and with or without plications. Aperture narrow, 
rounded or terminating in a notch or sinus in front. Lip en- 
tire, sharp or obtuse, sometimes reflected and tiiickened without, 
smooth or crenate within. 

Animal (in the recent typical genus)* with lingual teeth in 
diverging transverse series, without a middle row (12-12); 

* Now referred hj Oonchologigts to the Marginellida, 

* Now known to belong to t£e Auriculidee, 

* The structure of the animal here gi^en ib of courBe only known to be applica- 
ble to the existing species. The extinct forms are therefore neceasarilj always 
daasified from analogous fJbaragters of the shell only. 
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pointed and hooked or claw-shaped. Head depressed, subquad- 
rate, truncate and more or less emarginate anteriorly ; provided 
behind with two broad tentacular lobes, which are reflexed upon 
the fore part of the body-whorl when the animal walks. Eyes 
sessile near the middle of the head, at the anterior bases of the 
tentacular lobea Mantle included within the shell. Branchial 
plume single. Foot oblong, truncated in front, and obtuse be- 
nind. Operculum corneous, narrow, subovate and transverse, or 
(in Eingicula) (?) wanting. 

The genera embraced in this family, as above defined, are 
more or less readily divisible into two sub-families, distinguished, 
so £ur as has been determined from the examination of the re- 
cent typical genera of each, by differences in the animal as well 
as shell. These differences, looking at the living species only, 
would seem to be quite strongly enough marked to separate these 
groups into two distinct families ; but when we compare the 
snells of all the various extinct species, they are found to be ap- 
parently so blended together by intermediate forms as to inm- 
cate that they should rather be arranged in different sections of 
the same family, than as distinct families. 

It seems to be impossible to adopt any linear arrangement of 
the various fossil and recent genera and subgenera of this family, 
that will bring together those most nearly allied. The following 
mode of grouping them, however, will probably as nearly express 
their afiSnities as can readily be done.* 

L Subfamily ACTJEONINJE. 

Shell with lip not reflected, or thickened without, generally smooth 
within ; surface smooth or s{)ira]ly striate. Animal without proper ten- 
tacles ; eyes sessile on the middle of the head at the base of tke tentacu- 
lar lobes. Provided with an operculum. 

SscTioif(a). CdumdlamAplaiti. Qectiojx (b), Cohmidla wUknd pkdU. 
Geoiis AeUMonMa, (d'Orbignj) 

G^us OylindrUe*^ (Morr. A XiVaW^^ ^^^^-Genos Ewonaettaon, (Meek). 
Subgen. OimioeylindritBM, (Meek)^ — Sabgen. ConaetcKn, (Meek^. 

Geons BtUhpiii, (CJon.) Qenus GloHconeha^ (d'Orb.). 



Genus TtroeKaekBarif (Meek) — ^ ^^^-OaniM Actceonina, (d'Orbt). 

SabgeiL 8piraet€Bon, (Meek) ■ ' ~ Sabgen. TroehaacBonina, (Meek). 

Genus Amatellaa, (Coo.) * 
Genus Actceon, (Mont£) 
Genus! Solidula, (Fischer). 

n. Subfamily MNGICULINJE. 

Shell with lip reflected and thickened without, surface spirally striate, 
and usually presenting a porcellanous lustre. Animal (m Ringiculd) 
as in ActcBon^ excepting that the lingual teeth are as in Philine and 

* The lines dnwn across between the names placed in the two columns of each 
subfamily, are intended to indicate as near as can be done, the relations between 
the genera and subgenera Ming within these two sections. 
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Seaphandety (Woodward), and the operculum probably wanting, (H. & A« 
Adams). 

SscTi05(a). Ctjlvanidla plaiUd. Section (6), Cclvmdla wJOmA jkait. 

"* OeDus Ringiculay (Det»b.) 
' OeDua RingineUa, (d'Orb.) 

' GcDU8 Oinulia, (Gray) \ Gknni Aptycha, (Meek). 



Subgenus Avellona^ (d'Orb.) 
Subgenus JEuptyeka, (Meek) 



t Genus T^lottoma, (Sharpe). 



In addition to the genera here ranged in the Actceonidce^ the 
genus Afacrocheibis of rhillips, which has been generally referred 
to the Pyramidellidcje^ probably also belongs to this family. If so, 
its position would appear to be intermediate, as it were, between 
sections (a) and (6), of the subfamily Actceouince ; some of the 
species having rather distinct folds on the columella, others hav- 
ing them very obscurely developed, and still others being en- 
tirely destitute of such folds or plaits. D'Orbigny and several 
others also include the curious genus Plerodonta, wjiich certainly 
seems to be related to this group in some of its characters ; but 
if included at all, it should stand apart as the the type of a very 
distinct subfamily, on account of its dilated, Strombus-like lip, 
with a single internal tooth, as well as in conseauence of the 
distinct anterior canal of some of the species. The J urassic genus 
Tubifer^ of Piette, and the Carboniferous genus Sokniscus of 
Meek & Worthen, although apparently excluded from this fam- 
ily by their distinct Fusus-like canal, nevertheless present, as 
alreaay stated, other characters indicating affinities to this group. 

The position of Tylostoma in the subfamily RingicuUnce is also 

^ These three are regarded by some authors as not being jj^nericallj distinct, and 
eren d*Orbigny, after proposing the genus RingineUa, united it with Avellana. 
However dSlicuU it may sometimes be to separate them, thev still appear to repre- 
sent three generic types, and should doubtless be so regarded. 

* The genus TM/er^ as established by Piette in 1S56 (Bull. GeoL Soa France, S 
eer., toI. xii, p. 1088, pi. 81, and vol ziii, p. 692), includes two rather distinct sub- 
generic groups. The first of these is represented by T. nudut, the type of the 
genus, a rery delicate, smooth, elongate fusiform shell, with a rather long canal and 
smooth columella. The other group consists of short bucciniform shells, with a short 
canal, and distinct vertical costs, usually each terminating in a little tubercle above. 
For this latter group CoMteUifer would be a good name, and T. pliccUu$ may be 
r^purded as the type. It would also include T. bieinctiUj Piette, and a species de- 
scribed by Zittel and Goubert (Jour. Oonch., Paris, 8d ser., vol i, p. 206) under the 
Dame AetcBonina plUata, As tUs latter species is however clearly congeneric with 
TMfer plieattUt of Piette, although specincally distinct, it becomes necessary to 

?;ive it a new specific name. I would therefore propose to call it Tubi/er (Costd' 
ifer) Zittelu 

Another little Jurassic shell, figured by Piette in the 18th vol. Bull. Geol. Soc, 
cited abore, (pi xv^ under the provisional name Faaeiolaria nuda, (previously re- 
ferred bv him to Mura\ seems to be closely related to the geous 8oleni9eu$^ Meek 
A Worthen, from the GotiX Measures of Illinois, (Proceed. Acad. Nat. Set Philad., 
Oct, 1860, p. 467). It should either be rans^ed as a subgenus under 8oUni»eu», (in 
ooQsequenoe of having three folds on the oolumella instead of one), or regarded as 
the type of a new genos. 
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somewhat doubtftd. Some of the species have the stiTface striate 
or punctostriate, as is usual in that group, and the outer lip 
thickened, but only at intervals, so as to leave varices on the 
volutions ; while between these it was probably always thin dur- 
ing the growth of the shell. In its other characters this genus 
seems to be allied to Obbiooncha, of the subfamilv Actceonince. 

Some elegant little elongated East-Indian shells, usually refer- 
red to Dr. Lea's genus Monoptigmaj (but clearly not congeneric 
with the type of that genus), are also placed by some authors in 
the ActaontcUBy though they seem to be more nearly related to 
the PyramidellidcB, 

From the names mentioned on pages 87, 88 it will be seen that 
several new genera and subgenera are here proposed in this 
&mily. In giving descriptions of them it becomes necessary also 
to define some of the allied groups which it is proposed to 
restrict The following descriptions are therefore offered: — 

Subfamily ACTiEONINJB. 

Skotion a, 

OeDOf ACT.£ONELLA« d'OrbigDj. (As rettriotad) 

Shell ovate-TolvalifbriD, rather thick, involute, more or less attenuate 
above, widest below the middle, — entirely without any traces of a spire. 
Surface nearly smooth. Aperture very narrow, arcuate, and eaualliDg 
the greatest length of the shell. Outer lip sraooth, generally rattier ob- 
tuse. Inner lip thickened near the base of the aperture, and twisted out- 
wards so as to form on the columella three prominent revolving folds; 
also usually a little thickened at the summit of the aperture. • 

Type: — Volvaria levU, Sowerby,* {^Aetceonella, d'Orb.). Also in- 
cludes Volvaria erassa, Dujardin, {z=: ActCBonella, d*Orb.); Actatonella Cau- 
eatica, Zekeli, A. Syricoy Con., and A. Dolium^ Roem. (All Cretaceous.)" 

Oenus TROCHA€rr.£ON, Meek, {AeUmmMa, (]Mrt) d'OrK). 

Shell turbfnate, rather thick ; the widest part always above the middle 
of the body-whorl. Last turn large, rounding in above, and tapering 
from near the summit, with more or less convex or ventricoee sides, to 
the base. Spire generally low, sometimes scarcely rising above the sum- 
mit of the body-whorl, or even sunken so as to form an umbilicokl cavity ; 
when prominent, with sides generally concave in outline. Suture some- 
times channeled. Surface nearly smooth. Aperture very narrow and 
long, generally subangular or narrowly rounded below. Outer lip sharp 
or obtuse, smooth within. Inner lip thickened below, and twisted into 
three folds, which continue around tne columella within the whorls. 

7)fpe : — Actmonella Beynauxiana, d'Orbiamy." Also includes A. am- 
ton, A. ylandiformii, and A. rotundcUuSj Zekeli ; A. yiyantea^ d'Orbigny, 
(7oiitt« mtmiTittt, d^Arcbiac, {Acteeonella, d'^Orh,) '^ Cylindrites pyrifarmii 

* TrsDS. Qeol Soc Lond., vol. iii, pi. 80, fiff. 88. 
^ ExceptiDff il. Syriaca which is supposed to be Jorastic. 
" Palttoot. Franc Terr. Cret, vol 2, p. lOS. pL 164, ^, 7. 
Am. Jour. Sol— Sboohd Saani, Yoc^ XXXY, Na lOS.— Jah., ISSa 
12 
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and C. bullaUis^ Morris ie Lyoett; Tomatella Lamareki, Sowerbj, (Ac- 
tCBonella, Zekeli). (Jurassic and Cretaceous.) 

Subgenus SpiRXOTiSON, Meek. — Shell more or lees oval, or subfusi- 
form ; spire rather prominent, sometimes as long as the body-whorl, con- 
vex in outline on its lateral slopes. Body volution not very ventricose. 

Type: — Tomatella conkay Munster," {Actceanella, Zekeli). Also in- 
cludes Actceonella elliptica and A. obtusuy Zekeli ; and Tomatella Voluta^ 
Munster, {Actceonella^ Zekeli). (All Cretaceous.) 

I was at first under the impression that the shells upon which 
this genus is founded might oe incladed in Mr. Conrad's genus 
BuTUpsiSy supposing that the t^pe of the latter, B. creiacea, ^our. 
Acad. Nat Sci. Phila., vol. iv, new series, pi. 46), might be a 
species of this group with a sunken spire, similar to Oylindi^itea 
pyriformiSf of Morris & Lycett. On comparison, however, it 
will be found to differ materially from that, and all the other 
species included in the group under consideration, in the form of 
its aperture, which ia much oroader, and so much more rounded 
below, as to give an entirely different expression to the base of 
the shell. Its columella is also not near so thick nor so straight 
below as in the group here described. 

The differences between these shells and the typical AcUbo- 
neUcts are, it seems to me, as strongly marked and as constant as 
we can ever expect to see between any two genera of the same 
family of Gtisteropoda. In the first place, in the true AcUsoneUcu 
the whorls are so nearly rolled together upon the same plane 
that there are no traces of a spire, and the form is consequently 
nearly that of Volva or Simnta, the aperture being produced up- 
wards even above the summit of the body of the shell, while 
the undest part of the body-whorl is below the middle. Now if we 
compare this form with the genus under consideration, we find 
the fatter always differs in having the body-whorl turbinate, or 
widest above the middle^ and the spire generally present and ex- 
eerted or often elevated. Even in cases, however, where the spire is 
sunken, and its place occupied by an umbilicoid cavity, as is 
sometimes the case in this group, the body-whorl still retains its 
turbinate or obovate form, and tne upper extremity of the aper- 
ture is never produced upwards, as a kind of caiial, over the 
middle of the summit. 

Oenus CTLINDRITES, (Aact) Morris <b Lycett. (As restricted) 

Shell suboylindrical, or oliviform. Spire generally short, often much 
depressed, or even sunken below the summit of the body-whorl, in which 
latter case the immediate apex usually rises in the form of a nipple in 
the middle of a saucer-shaped cavity. Body-whorl long, with nearly 
straight parallel sides which round in to the suture above. Aperture 
verv narrow, often nearly or ^uite equalling the greatest length of the 
shell. Inner lip somewhat thickened, and twisted outwards, so as to form 
a few obscure folds at the base of the columella. 

» Goldf. Petrefiujt, iii, p. 48, pL 17V, ^, 1-2. 



Digitized by VjOOQlC 



F. B. Meek on AcUtonidiB. 01 

£xttmple$: — Actctan cuspidatus and A. acuttu, Sowwby'* {Cylind. 
Morr. ^Lyc); Oylindrites angulaiui and C, alatus, M. ^ L.; £uUa 
Thomtoni, Brong., (CyL M. A; L.), and C. exeavatui, M. ^ L. Also Ae- 
tmn Oliva, Piette. (Mainly Jaraasic) 

Sub-genus Goniootuhdritis, Meek. iCylindrites, Division B. (part) 
M. h Lye.) Shell abruptly truncated at uie summit of the body-whorl ; 
sides straight and not rounding in above; spire sunken or a little 
exserted. 

Type : — CylindriUs brevUy M. ^ L." Also includes, C. cyUndrieus, M. 
& L. ; AcUmm cylindracetn, (^einitz, and Cylindriiet (undt) Sharpe.** 
(Jurassic and Cretaceous). 

Sbotiok 6. 

GeniM ACTiEONINA, d'OrUgny. (At restrifited.) 

Shell subovate or subfusiform. Spire generally rather prominent, but 
usually shorter than the body-whorl, which is long, and sometimes a little 
truncated at the suture above. Surface nearly smooth, or sometimes 
with revolving striae, very rarely with vertical costae. Aperture narrow, 
rounded and not sinuous below ; columella more or less thickened but 
always smooth. 

Type: — Chemnitzia carlxmaria^ Koninck," (ActcBonina, d'Orb.). Also 
includes Aetceonina Larieriana, A. iparnsutcaiOy A. Sarthaeensie, A. 
Franquana^ A. Dormaieiana, A. acutOy A. MiUcla^ A, Bardeum, A. sub- 
andiana, A. Deshnffchampsii and A. cylindrical d'Orbigny. (Carbonif- 
erous to Jurassic) 

Subgenus TRooHAOTisoviKA, MeeL {ActoBomna^ (sp.) d'Orbigny.) 

Shell turbinate or subglobose, the widest part being above the middle 
of the body- whorl. Spire much depressed, sometimes a little attenuate 
near the apex. Body-whorl large ventricose, rounding in above. 

Type : — Aetceonina ventricosaj d'Orbigny." Also includes A, Davouei- 
ana, d'Orbigny, and Cassis Esparceyensis^ d'Arch. {AcUxcnina^ d'Orb.), 
(All Jurassic) 

NoTB. — Zittel and Oobert describe and figure in the first vol. of the 
Conchological Journal of Paris, (3d ser. pi. 12^ f. 11) under the name 
Actaonina striaUhsulcata, an interesting little Jurassic shell which I was 
at first inclined to retain here, as the type of a strongly marked subgenus. 
Farther comparisons have satisfied me, however, that the angdar, or sub- 
canaliculate character of the base of its aperture, excludes it from the 
genus Aetceonina, and, together with its other characters, place it even in 
Qie family Aplustridce, near the genus Bullina. 

Gemu BUCONACTiEON, Meek. {AcUg<mima (part), d'Orb. and othen.) 

Shell Yery thin, distinctly obconic, involute. Spire wanting, its place 
beinff occupied by a cavity. Body-whorl composing the entire length of 
the uiell, and enveloping all the others ; broad and abruptly truncated 
above, and tapering from the summit to the base with nearly straight 

^ Sowerby, Min. Condi, pL 465. Hg, 1-2. 

"* Morris i Lvcett, Mon. MolL Grt. OoU pi 1, p. 101, pi 8, fig. 18, 18a. 

^ Trans. GeoL Soc London, 2d. ser, vol vii, pi. xzriii, fig. 24. 

^ Eoninck, Animanz fbss., pL 22, £ 9, and pL 41, t 16. 

" PaL Franc, Terr. Jur., vol 2, p. 178, pi 288, 1 7, 8. 
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* 

rides; sometimes faintlj oonstrioted near the middle. SurflEuse smooth 
or with revolving punctate strias. Aperture very narrow or sublinear, 
straight, equalling the greatest len^ of the shell, and not sinuous or 
efifuse at either extremity. Inner lip smooth, sometimes slightly thick- 
ened below. 

Type : — Canus CaunumHi, Deslongoh.^* {Aetaoniwi^ d'Orb.). Also in- 
cludes Conue eubabbreviatue^ and u concava^ DeslongcL (AeUMomna^ 
d'Orb.) (AllJurassic). 

? Subgenus CoNAOTiBON, Meek. 

Shell elongate-obconic ; spire more or less depressed, conical, and tur- 
retted ; whorls distinctly truncated and rectangular above, with numerous 
minute wrinkles near the angle. Body-whorl with slightly convex sides, 
converging from the summit to the narrowly rounded base. 

Type:-Conu9 Cadamensie, Deslongch.," {Aetceanina, d'Orb.). (Jurassic) 

There may be room for some doubts in regard to this latter 
type {Gontis Cadomensis) being congeneric with EktconactcBon, but 
as it agrees in most of its essential characters, the only difference 
of any importance being its more or less prominent, instead of 
sunken spire, forms will probably be found connecting these 
two types. That thejr should, however, be both separated from 
the genus Actceonina, m a systematic classification of these shells, 
is I thinkf clearly evident. 

Subfamily RINGICULIN-^ 

Sbotion a. 

Genus CINULIA, Gray. 

The genus CintUia of Gray, was founded upon Auricula gldbuloea^ of 
Deshayes, a subglobose shell, with a comparatively very large body-whorl, 
a short, abruptly attenuate spire, and a single obscure oblique fold on the 
thickened columella. Its outer lip is thickened and reflected without, and 
smooth within; its aperture is narrow, and its surface marked with 
revolving striae. D*Orbigny, in subsequently proposing to found a genus 
for this and similar shells, under the name Avellana^ describes first in that 
connection, the same species {Auricula globuloea)^ so that his genus be- 
comes exactly synonymous with Cinulia of Gray. As d*Orbigny, how- 
ever, included several other forms, differing subgenerically from the species 
globulosOj and agreeing more nearly with his diagnosis, his name Avel^ 
iana, may be retained for one of these subordinate groups as follows : — 

Sttb^eous AvBLLANA, d'Orbigny. 

Shell globose ; body-whorl large ; spire much depressed ; aperture 
narrow, arcuate, sometimes a little sinuous below; outer lip strongly 
thickened without, crenate within; columella thickened, and provided 
ifitk two or three prominent transverse folds ; surface with revolving usu- 
ally punctate striae. 

Examples:- Auricula ineraseata, Mantell,** {Avel, d*Orb.) ; Came AveU 
lana, Brong. {A, Caeeiiy d*Orb.) ; As Hugardiana^ d'Orb^ &a (Cretaceous.) 

** Mem. Soe. lino, de Srormand., vol 8, p. 165, pi 18, f. 7. 
^ Mem. Soe. Linii. de Normandn vol 7, p. U7, pL 10, 1 10, IS. 
^ MsoteU, GeoL Sussex, pL 19, ^. 88. 
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Sabffenus Bupttoha, Meek. 

Shell like Avellana in form ; aperture rerj narrow, arcuate ; columella 
thickened and provided with two or three folds. Outer lip as in Avellamay 
ezoepting that it has in addition to the crenulatious above, two or three 
large obtuse teeth or tubercles, at the base within. Sur&ce with com- 
paratively coarse revolving ridges and furrows. 

Type : — Auricula decurtata^ Sowerby,'^ {Avellana^ Zekeli). " Also in- 
cludes Avellana Boyana^ d'Orbigny. (Cretaceous.) 

SionoK (. 
Qenus APTTCHA, Meek. 

Shell oval; spire moderate; body-whorl rather large. Aperture nar^ 
row subovate, rounded below, and acutely angular above; outer lip 
smooth within, inner lip callous, particularly above, but destitute of any 
traces of folds or plaits. Surface with revolving punctate stri». 
Type: — Tomaiella labiaa, Forbes.** (India.—Oretaoeous.) 
The type of this genus has the thickened and reflected outer lip of 
Ringieula^ AveUana^ and other genera of the Rmgicultdcty but wants the 
folds on the columella, so characteristic of that section of the subfamily. 
It therefore bears exactly the same relation to those genera, that Actrntm- 
ina bears to Actaon^ Tomatellma^ Solidula, ^c, in the subficunily AcUM' 
oninm. 

From the foregoing descriptions and remarks, it will be seen 
that in the family ActceonidcB, the elevation or depression of the 
spire, when nnaocompanied by any more important differences, 
cannot be regarded as being of generic value. Indeed the transi- 
tions from an elevated to a depressed or sunken spire, are so 
gradual, that within a considerable range of' limits, it cannot 
be relied upon even for the separation of species. Amongst the 
most important generic characters, visible in the shell alone, 
(particularly in the extinct genera) may be mentioned, first, the 
general form and expression of the body-whorl^ — that is to say, 
whether it is cylindrical, oval, turbinate, obconic, or globose, &c. ; 
second, the presence or absence of folds upon the columella; 
the thickness or thinness of the shell, Ac., and the various combi- 
nations of these and other characters, sometimes individually of 
flub&mily or sectional value. 

Various opinions have been entertained by conchologists in 
regard to the position of this family in a systematic classification 
of the Mollusca, some placing it between the Scalartdce and the 
Oerithtopsida^j while others place it with the BuUidcB, the Pvra- 
fnidelUacBf or in part with the Doliidce, ko. In many of its char- 
acters, it must DC admitted, the animal of the living typical 
genus Actceon shows affinities to the BuUidos^ and from what has 
already been stated, it will also be remembered that the shells of 
many of the fossil forms show a constant tendency to shade off 

»Tniis.G«oLSoe.Loiid,iti,pLS8,fig.lO. ** lUd, 2d ser. vol viii, pL adi, £ 24. 
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towards genera of that family. From all the facts, I am inclined 
to agree with those who think the group should be ranged near 
the BuUidce and OyUchnidoR, 

In regard to the geological ranffe of this family, we have evi- 
dence of its existence as far bact as the Carboniferous epoch, 
where it is represented by the genus Actceonina, K we include 
the genus MdcrocheHtcs, however, it would carry the origin of the 
family back to the Devonian. It attained its greatest development 
during the Jurassic and Cretaceous periods, — since which it has 
declined ; and, although still represented in our existing seas by 
a comparatively few forms, it may be regarded as a lype proba- 
bly destined to pass out of existence during the present geologi- 
cal period. 

Washington, D. 0., Dec. 20, 1862. 



Abt. XV. — OontribiLiions from the Sheffield Laboratory of Yale 
College. — V. On the Equivalent and Spectrum of Ocesium; by 
S. W. Johnson and 0. D. Allen, 

In the last vol. of this Journal a method is described of sepa- 
rating caesium from rubidium by fractional crystallization of the 
bitartrates of these metals.' The analyses of the bitartrate of 
caesium there given, while perfectly according with each other 
as regards carbon, disagree with the numbers deduced from 
Bunsen's equivalent to such an extent that we have undertaken 
to ascertain whether the salt was impure or Bunsen's equivalent 
incorrect 

From the great care used in preparing the bitartrate and es- 
pecially from the fact that its spectrum remained unaltered 
though the salt was repeatedly recrystallized, we were inclined 
to suppose that Bunsen had not operated with a pure substance. 

This might easily happen on account of the small quantity of 
material at his disposal without at all detracting from the merit 
of this distinguished chemist. 

A quantity of bitartrate of caesium purified by concentrating 
its solution and recr^stallization as described in the paper refer- 
red to, and containmg no foreign matters recognizable by the 
spectroscope, except an inevitable trace of sodium and (to judge 
jfrom a certain red line,) perhaps some lithium, was treated di- 
rectly with bichlorid of platinum in quantity sufficient for com- 
plete precipitation. This platinchlorid of caesium after thorough 
washing was reduced in nydrogen, the chlorid of caesium dis- 
solved from the platinum and evaporated to dryness with addi- 
tion of a little hydrochloric acid. * 

We thus obtained an amorphous mass of a pure white color 

' Obseryationi on Onnum and Rabidium, by 0. D. Allen, toL xxst, pp. 867-878. 
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which, unlike Bonsen's chlorid was not perceptibly ddiquesoent 
even in a very moist atmosphere. The spectrum of the chlorid 
thus prepared was identical with that of the original bitartrate. 
Both salts gave a red line nearly coincident with the a line of 
lithium. In order to determiDe whether this line was due to a 
trace of lithium or belong to the spectrum of caesium, a portion 
of chlorid was again precipitated with a relatively small quantity 
of bichlorid of platinum, the precipitate was most thoroughly 
washed and from it a new sample of chlorid of caesium was pre- 

J)ared. The red line was no less apparent in this than in the 
brmer preparations. The same process of partial precipitation 
was repeated to the third time without altering the spectrum. 

Again, from a hot dilute solution of 15 grms. of chlorid of 
caesium, about 1 grm. of caesium was thrown aown as platiuchlo- 
rid ; the product thus procured gave a spectrum identical with 
that from the original bitartrate. 

We concluded from these experiments that our chlorid of 
caesium was free from lithium and as pure as it is well possible 
to obtain any substance without the most extraordinary and for 
most purposes unreasonable precautions. 

As to tne properties of the chlorid of caesium, we observed that 
not onlv is it not deliquescent, but it is hardly hygroscopic. The 
unfused and porous salt may be weighed in moist air with as much 
accuracy as chlorid of sodium. After it has been fused it does not 
alter in weight during 24 hours' exposure to the air in cold dry 
weather. £ may be fused in a platinum capsule over the gas 
flame when the air is dr^, without acquiring an alkaline reaction. 
In a damp atmosphere it is apt to lose cnlorine during fusion. 
The residue after the reduction of platinchlorid of caesium by 
hydrogen at a gentle heat, is alkaline. It is hardly possible to 
fuse chlorid of caesium without loss, by volatilization. Hence 
our first estimations of caesium in this form were too low by 4 to 
7 tenths of one per cent. 

For determining the equivalent of caesium we have made four 
chlorine estimations. Two of these, I and II, were made in the 
chlorid obtained as already described. Their details and re- 
sults are ^ven below. The filtrates from these analyses con- 
taining nitrates of caesium and silver, afi;er the latter had 
been removed, were added to a solution of several grammes of 
the original chlorid and the whole was partiallv precipitated witJi 
bichlorid of platinum and a second portion of cnlorid of caesium 
procured, on which determination III. was made. Finally the 
nitrate of caesium firom this analysis was mingled with repeatedly 
purified chlorid obtained in the previous study of the spectrum, 
about half the caesium was again thrown down as platinchlorid, 
and with this product another estimation of chlorine, IV, was 
made. 
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The determination of chlorine was oondncted in the mraal 
manner by precipitation with nitrate of silver and filtration. 
Washed Swedish filters were employed which gave each an ash 
weighing ^^ths of a milligramme. The weighings were taken 
on a bfuance by Becker and Sons of Brooklyn, N. Y., which 
with an ordinary load indicates ^V^h of a milligramme with 
great decision and perfect constancy. 

The data of our determinations are as follows : 

L 1-8371 grms. Ca Ci gave 1 -6684 Ag. CI=-886698 CI, and 1-4506 Cs. 
n. 21296 « « « 1-8111 " =-447848 " 1-68166 ** 

III. 2-7018 " •• ** 2-2992 " =-66863 " 2-13327 " 

IV. 1-66166 « " « 1-3302 " =32893 « 1-23272 " 

The percentage composition of chlorid of caesium and the 
equivalents deduced from the above figures are as follows; sil- 
ver being considered =107-94 and chlorine =85*46, Stas: 





Per cent or 


Eqair. of Ci. 






01 


Cs 




1. 


21044 


78-966 


133-060 


Allen. 


2. 


21-031 


78-969 


133160 


Johnson. 


3. 


21-043 


78-967 


133054 


Johnson. 


4. 


21-063 


78-937 


132-892 


Allen 



Average, 21-046 78-966 133036 

We may accordingly assume the round number, 188, as the 
equivalent of caesium. 

Calculated by this equivalent the formula of bitartrate of 
caesium corresponds well with the results of experiment. As 
mentioned in tne paper referred to, the analyses of this salt fur- 
nished the following data: 

T n.ATi Q r*,^ ^««^ i 0-0786 grm. water, and 
I. 0-4718 grm. gave j ^.2^4 K carbonic acid. 

TT f\.Kt%aa ^.w. ^«^ i 0-101 grm. water, and 
n. 0-6966 grm. gave j ^.3^2 if, carbonic add. 

nL 1-3086 grm. gave 0-7708 grm. chlorid of ORsium. 

In two other estimations since made — 

IV. 2-0347 grm. gave 1-206 grm. chlorid of Cflasiom. 

V. 1-8271 *• 1-0867 *' « 

Caleolated. Foond. 



G8=l 28-86 C8=188- i. n. in. it. t. 

0, 48-00 17-62 C, 4S- 17*02 16-99 17-02 

H, 6-00 1-88 H, 6- 1*77 1-86 1'88 

0,1 8800 82-81 O,, 88- 81-21 

OiO 181-85 48-24 CsO 141- 60O0 49*80 49-61 49-78 

27286 100-00 282- 10000 
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The equivalent number 188, brings csesium into a triad with 
rubidium and potassium. We have then two alkali triads, viz : 
lithium, (eq. 7), sodium (eq. 28) and potassium (eq. 891), 

'■^•=^. 

and potassium, rubidium (eq. 86*86) and oaesdum. 

89+133 ^^ 
~X_=86 

The correction of the equivalent of caesium implies a revision of 
its spectrum, since the data ^ven by Kirchhoff and Bunsen with 
reference to both, were obtamed from the same impure material. 

The caesium spectrum, as we have procured it, is, perhaps, from 
the number, color and definition of its lines, the most beautiful 
to be observed among all the alkali and earthy metals. Kirch- 
hoff and Bunsen, in the figure given by them (Pogg. Ann., 1861, 
and Fres, Zeitschrift fur AnalyU ChemiCy Heft^ 1, 1862), represent 
11 lines. We find without diflBculty 7 more lines, and observe 
further that some of those figured by K. & B., are not mapped 
in their correct positions. To enable other chemists to compare 
their caesium preparations with ours, we will attempt to describe 
the caesium spectrum as seen in our instrument, which has a 
single flint glass prism. 

Beginning at the left or red extremity of the spectrum, we 
will indicate the lines in the order of their occurrence by Roman 
numerals ; I. is a red line of medium brightness nearly equidis- 
tant between the Fraunhofer lines a and B ; II. is a bright line 
partly coincident with, but slightly to the left of and narrower 
than the a line of lithium ; III. is a faint line nearly approach- 
ing Fraunhofer's line C ; IV. is the faintest of the red lines ; ^ 
V. is a faint line midway between the « and ^ lines of lithium; ' 
VL is a bright red line midway between the sodium line and a 
lithium ; Vll. is an orange-red line of medium intensity directly 
to the right of the a strontium line ; VIII. is a fine yellow line 
just to the right of and close upon the sodium line. The posi- 
tion of the green lines it is difficult to describe. First comes a 
group of three, IX, X. and XI, which are separated by very nar- 
row spaces, and which are represented well in the spectrum plate 
of Elirchhoff and Bunsen, though placed a trifle too far to the 
right. Then, after an interval scarcely wider than the lines 
themselves, come XII. and XIII, which are very near each other. 
After another space as broad as these lines we encounter XIV. 
Midway between XIV. and XVI. is XV. The latter, XV, coin- 
cides with the dark line E. Finally, the two pale blue lines, 
XVIL and XVIII, complete the list. 

Ajl Joub. Sci.-^Booifi> 8uus8> Vol. XXXV, Na lOS.— JA2f.« XS6SL 
13 
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For the convenience of those who may use spectroscopes of 
the same construction as ours, we will mention the degrees on 
the scale of our instrument, which correspond to the caesium 
lines. In our observations we have brought the degree 100 (10 
on the scale) into the sodium line. Then the blue of strontium 
is at 156®, tne violet of potassium 257°, the red of potassium at 
65-6° ; the red of lithium at 80-1°. With this adjustment the 
Cfiesium lines are as follows, beginning with the red: 1 75°, 
II 80°, III 82-8°, IV 85°, V 87-8°, VI 91°, VII 97-8°, Vni 
101°, IX 106°, X 107-8°, XI 109°, XH 111°, XIII 112-13°, 
XIV 114-15°, XV 118°, XVI 121°, XVH 157-58°, XVIH 
160°. 

The position of the caesium lines on the scale figured ^ *^ 
at the top of the spectrum plate in Fresenius' Zeitschrift, =— . 
is approximatively given in the accompanying diagram, = ^ 
by nelp of which our results may be directly compared = ® 
with those of Kirchhoflf and Bunsen. =— 

The order of brilliancy in the lines of what we sup- ^ ^ 
pose to be the spectrum of pure caesium, with but the = 
minutest trace of sodium, is lor the red lines as follows : ^~ 
VI, II, VII, I, V, III, IV. The line IV is only made ^-8 
out under the most favorable conditions. II, nearly ^ 
coincident with « lithium of Kirchhoff and Bunsen, and ^ 
not figured by them, is as bright as their y caesium, our ^~* 
VI(?). Amon^ the yellow and green lines to the right =— 
of the sodium Ime, the order of brilliancy is the follow- ^ ^ 
inc: Vni, IX, XI, XII XIV, XIH, XV, X. The ^ ^ 
ydlow line VIII, is hardly less characteristic of the ="■ 
spectrum oi pure caesium than the two blue lines. It ^— g 
also is nearly as distinct as any of the ^een lines when ^ 
. sodium is not present in too large quantity, and is much ^ 
more readily made out than the extreme red line ^ of ^~8 
rubidium. ^=^ 

To sum up, we find 4 red lines to the left of those = 
given by Kirchhoff and Bunsen, one of which is as bright =~® 
as any of the red lines in the caesium spectrum. Fur- ^— 
ther, the red lines of Kl. & B. are not figured in their 
true positions, being too near each other and too far to 
the right. Finally, we observe a fine yellow line and 
two unimportant green lines not mapped by K. & B. 
The lines which we have supplemented to those of K. 
& B. are not characteristic except in the absence of for- __ 
eign matters. For this very reason however they be- ^~S 
come important to those who are engaged in the study =— 
of the new elements. 
New Hayen, Conn., Dec 24th, 1862. 
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Art. XVI. — On TeUurbismuih from Dahhnega^ Oeorgia; by 
David M. Balch. (CJommunicated for this Journal by Dr. 
C. T. Jackson.)^ 

The specimen of tellurbismutli submitted to the following 
examination, was obtained at Field's mine near Dahlonega, Ga., 
by Dr. C. T. Jackson, who presented it to me with the request 
that I would carefully ascertain its composition. It appeared to 
be part of a tabular crystal, and was easily separable into thin 
folia, very splendent, and quite free from impurities. Before the 
blowpipe \a small portion entirely volatilized, and the peculiar 
odor of selenium was faindy recognizable. The specific gravity 
was found to be 7'642 at 18° C. Two portions weighing respec- 
tively -827 and -552 grm. were analyzed as follows, the lolia 
being first dissected to ascertain if there was any mechanical 
admixture of gold in thin layers, which is often the case. 

The mineral was digested in hot chlorhydric acid, to which a 
little nitric acid had been added ; it dissolved quickly and left 
no residue. The solution was now evaporated till all traces of 
nitrous oxyds were expelled, somewhat diluted, and tested for 
sulphuric acid by chlorid of barium ; the non-formation of a 
pcecipitate proved the absence of sulphur in the ore : (any se^ 
Jenium which may have been present would of course not be 
thrown down, since selenite of baryta is soluble in acids). After 
the excess of barium had been separated, the solution was evap- 
orated to a small bulk, (a few c. c) mixed while hot with an 
excess of bisulphite of ammonia, and set aside for some hours* 

'■ To the EdUon of the Ameriean JowmaL of Science : Oeotlemen — An analysis, 
made by me« some years since, of a tellurbismuth from Field's gold mine in Dahlo- 
nega, Oeorgia, gave results which led me to the belief that it was bomite, and it 
was published, as such, in ydur Journal and in the Mining Magazine, of New Yorl^ 

Dr. F. A. Genth of Philadelphia made a new analysis, which differed from mine 
essentially, and placed the mineral near tetradymite. Some discussion took place 
between us, in the Mining Magazine, on the subject, and I thought best, — ^though I 
could have easily made a new analysis, — ^to refer the matter to a chemist, who had 
not read either of our pap^trs, at tliat time. I therefore presented to Mr. David M^ 
Balch some carefully selected crystals of the mineral, with the request that he 
should make an exact analysis of them, and prepare a paper on the suoject for pub- 
lication. * « * I have this day received Mr. Bakfa's results, which I 
enclose for publication, and would state that I fully concur with him in the opinion 
he expresses, namely, that the mineral, being a tertellurid of bismuth, is evidently a. 
new species. 

In explanation of the error in my original analysis, I would state that the bia- 
muth, having been precipitated before the tellurium, carried down with it a portion 
of the latter and made the weight of the oxvd of bismuth too high, and that of the 
tellurium too low. I was not aware that I had made this mistake before I looked 
back to my laboratory notes of this analysis. I therefore withdraw the name 
bomite, as not applicaole to this species, and adopt the chemical name given it bgr 
Mr. Balch. 

Respectfully, <&c, Charles T. Jagkbon. 

Bo8toD,May 88th, 1862. 
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All the tellurium and selenium present are thus thrown down 
as a black powder easily washed by decantation. To avoid the 
precipitation of basic tellurium salts and small quantities of bis- 
muth, it is necessary that the solution should contain much free 
chlorbydrie acid; it should also be concentrated and warm. 
The precipitate, after the decantation of the su{>ernatant liauid, 
was washed with dilute sulphurous acid to which some chlor- 
bydrie acid had been added, then on a tared filter with water 
containing a little sulphurous acid, dried at 125® C. and weighed. 

The filtrate and washings from the tellurium were evaporated 
ne^rlj to dryness, the residue dissolved in largely dilutea chlor- 
hydric acid^ and from this solution the bismuth determined as 
teroxyd in the usual manner. 

Analysis a. -827 grm. gave, 

•4266 Bi = 51-46 pr. ct 

-8990X6 = 48-26 " 

Analysis b. 



•8246 

•552 grm. gave^ 

'2847 Bi z= 
*2690 Te =;: 


99-72 

51-67 pr. ct 
48-73 " 



'6637 100-30 

To ascertain whether this tellurium contained selenium in ap- 

Ereciable quantity, a portion (-186 grm.) was fused at a dull red 
eat with six times its weight of a mixture of nitre and carbon- 
ate of soda, to convert anv selenium present into selenic acid. 
The fused cake was dissolved in water, and a little nitric acid 
and nitrate of baryta added ; no precipitate formed, even after 
several days, which proves the absence of selenium, except in 
minute traces as evinced by the blowpipe test before noticed. 
The ore was found to be free from gold^ silver and iron. 
The specimen that I have analysed is therefore a pure tellurid 
jof bismuth, BiTe,^ thus — 

Dablooega. 
jCalcDlatod. o, b. 

Bi 20« 5200 51-46 51-67 

Te, 192 48-00 4826 4873 

400 100-00 fi9-72 100-30 

The tellurbismuth from this locality has already been analyzed 
by Dr. Genth, with nearly the same results as above ; he also 
finds the same formula for the Fluvanna county, Va., mineral. 

Allow me to offer a few remarks on the compounds of bis- 
muth and tellurium, suggested by an examination of the many 
{)ublished analyses of this OTe from both American and foreign 
ocalities. It appears that selenium is present only in traces, and 
isulphur (where it exists at all) in quantities not e^useeding 5 per 
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cent The mineral called tetradymite, taking Berzelius's analyses 
of that from Schoubkau as an example, has the following for- 
mula, (BiTe3)«4-BiS„ and other analyses agree closely with 
this. Examples of a compound or complex mineral formed by 
the union ot two simple ones are common ; for instance, bro- 
myrite (AgBr) and kerargyrite (AgCl) unite to form embolite 
(AgCl+AgBr); and others might be cited. It seems therefore 
probable that when sulphur is present in a tellurbismuth, it is due 
to an admixture of bismuth glance (Bi S,\ and that tetradymite, 
like embolite, is formed by the union or two simple minerals; 
in the case of tetradymite these minerals are tertellurid of bis- 
muth, BiTe,, and tersulphid of bismuth, BiS„ ^bismuth glance, 
a mineral much resembling the other in its physical properties). 

The native tertellurid of bismuth in a pure state, has been 
observed only at Dahlonega, Ga., and the *' Tellurium Mine," 
Fluvanna Co., Va., and is up to this time at least, a mineral pe- 
culiar to the United States. 

Taking this view of the subject, the American tertellurid of 
bismuth should be considered a new species, to which the term 
ietradymite is hardly applicable. 

In conclusion I would call attention to the fact, that, although 
by artificial means bismuth and tellurium can be fused together 
in all proportions, in their native combinations one equivalent 
of the former appears to be always united to three equivalents 
of the latter metal ; the bornite of Brazil offers the only excep- 
tion to this rule and according to Damodr's analysis difiers en- 
tirely fix)m the other tellurbismuths. 

Salem, Mass., May 20, 1862. 



Abt. XVil. — Recent Reaearches relating to Nebulae ; by Prof. A. 
Gautier. (Translated for this Journal from the nibliothiqtte 
UniverseUe, for Sept, 1862.) 

[We have translated Pro£ 6autier*s article, both because it furnishes a 
compact and dear account of the recent researches relating to nebu1», 
and for the sake of showing our readers the esteem in which the labors of 
distinguished American astronomers are held abroad. We have taken 
the liberty to add foot notes on one or two points where some change 
seemed desirable. — ^Eds.] 

Thsbe is no part of the vast field of practical astronomy 
which does not require laborious investigation. I propose to 
give a general idea of those researches which relate to a very 
large and curious class of celestial objects first specially studied 
by the two illustrious astronomers Herschel and Messier, and 
more recently by Lord Bosse, by Fathers di Vico and Secchi, 
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and by Messrs. Lament, Lassell and Bond, which present peculiar 
difficulties and in regard to which much remains yet to be Ex- 
plained. I design to speak of nebulee, or those small white 
specks of feeble light which the telescope shows to exist in great 
numbers in the heavens, and which the most powerful instru- 
ments enable us to regard most generally as masses of stars situ- 
ated at immense distances from the earth. 

In this rapid review I shall follow, in general, the chronolo- 
gical order, commencing with a few remarks upon a catalogue 
of the positions of 53 nebulae, as determined from observations 
made at the Observatory of Paris by M. Laugier, chiefly in the 
years 1848 and 1849, and presented to the AcadSmie des Sciences 
of Paris at the session of Dec. 12, 1853. This catalogue, pub- 
lished in the Oompte Rendu of that session, gives the rignt ascen- 
sion and mean declination of the centers, or points of greatest 
brilliancy, of these nebulae for Jan. 1, 1850, and also the differ- 
etices between these positions and those obtained from the cata- 
logues of Herschel and of Messier. This is the first attempt to 
determine the precise positions of a certain number of nebulae, 
undertaken for the purpose of serving, hereafter, to decide the 
question whether these bodies are really situated beyond the 
fixed stars visible to the naked eye. 

Researches upon the nebula of Orion. — M. Liapounoff, director 
of the Observatory of Kazan, at the beginning of 1856, presented 
to the Academy of Sdences of St. Petersburg, by the hand of 
M. W. Struve, a memoir upon the great nebula of Orion, dedu- 
ced from four years' labor with an equatorial telescope, having a 
power equal to the telescope at Dorpat, and a meridian circle of 
Kepsold.* He has undertaken to aetermine very exactly, by a 
process of triangulation, the positions of all the stars which his 
instruments permitted him to see in this nebula, and he has 
mapped with great care every part of this remarkable celestial 
object; several sheets are already prepared in which he has 
given particular names to its different regions. Comparing the 
results of M. LiapounoflF with those previously obtained by Sir 
John Herschel and by Messrs. Lamont and Bond, M. Struve has 
expressed the opinion that this nebula must be subject to changes 
of form and of relative brightness in different parts. 

Otto Struve has continued (at the Observatory of Pulkova) 
the labors of M. Liapounoff^ and he has put forth the first results 
of his researches in a communication, dated May 1, 1857, pre- 
sented to the Astronomical Society by Prof. Airy, on June 12th 

^ I haye only learned of this memoir by a brief notice of it at the end of the 
** Monthly Koiices" of the Astronomical Society of London, for March 14, 1856, 
vol. xvi, p. 189. 



Digitized by VjOOQlC 



Prof. Oautier on recent Researches relating to Nehulm. 103 

of that year, and published in the " Monthly Notices," voL xvii, 
pp, 225-230." 

Struve begins by pointing out the change in the brilliancy of 
different small stars situated in the nebula of Orion, a variation 
which he has shown either by comparison of his observations 
with those of other astronomers, or in the progress even of his 
own observations. 

" The existence," says Struve, " of so many variable stars in 
80 small a space of the central part of the most curious nebula 
in the heavens, would naturally lead us to suppose that these 
phenomena are intimately connected with the mysterious nature 
of this body. . . . Admitting that the rapid changes of light ob- 
served in these small stars, either in the region called Huygens 
or in that called Subnebulosa, may be connected with the nature 
of the nebula, one would expect in like manner to observe chan- 
ges in the appearances of the nebula and in the distribution of 
the nebulous matter. But observations of this kind are subject 
to so many illusions, that one cannot be too careful in re^trd to 
the conclusions which he draws from them. I do not oelieve 
that the view ordinarily taken by astronomers in regard to re- 
searches of this kind, to wit, the comparison of graphic repre- 
sentations made at different epochs by different observers, can 
ever lead to results which can be regarded as certain. The op- 
tical power of the telescope, the transparencj of the atmoq)here, 
(varying at different stations), the peculiarities of the eye of the 
observer, the degree of skill and experience in graphic represent- 
ations of this sorty all this added to the influence of the imagin- 
ation of the observer, form obstacles which will always be diffi- 
cult to overcome in processes of this kind. It may be possible 
perhaps by pursuing this method for centuries to discover the 
existence of^progressive changes, but it will never be possible to 
demonstrate in this manner those changes which take place in 
short intervals of time. But the rapid variations of light in the 
stars require us to give attention to similar changes, perhaps pe- 
riodic, in the appearances of the nebulous matter. It is tnus to 
rapid changes of this kind that we ought especiallv to direct our 
attention, and we shall be better able to prove their existence 
by comparative observations upon the degree of light and the 
forms 01 some prominent portions of the nebula, than by repre- 
senting it as a whole. It is in this way that I have endeavored 
to proceed the past winter, and at different points I have had a 
strong impression that cqnsiderable changes occurred during the 
short period of my observations. ... I do not allow myself, in 

' I baye had occasioQ to mention tbe labors of Straye in an article upon the etan 
of variable brightness, published in the BiblioMqus UmvertelU, for September and 
October, 1867, {Archive, tome zzzvi, p. 5 and 89). M. Otto Strave has reoentlj 
BQOceeded his father as director of the great Russian Obeenratory of Pnlkova. 



Digitized by VjOOQlC 



104 Prof. Gautier an recent Researches relating to Nebube. 

the meanwhile, to regard these as positive facts until they have 
been corroborated, especially bv observers located in more favor- 
able climates and provided witn optical apparatus sufficient for 
the purpose."* 

Struve describes in detail four parts of the nebula of Orion 
where he has most distinctly observed, within the interval of a 
few months, changes of form or of the intensity of light The 
first is a bav, which extends from the strait of Le Oentil in the 
direction of a trapezium of stars situated towards the middle of 
the nebula. This bay appeared to him sometimes wholly ob- 
scured, like the strait, sometimes full of nebulosity, and little 
inferior in brilliancy to the neighboring portions of the region 
of Huygens, Dr. Lament first mappSi this bay, which had 
never been seen by Sir J. Herschel. The second is a nebulous 
bridge which crosses the Sinus Magnus^ with a point of light 
concentrated towards its middle. Struve has seen it in winter, 
sometimes as Herschel and sometimes as Liapounoflf represented 
it, with more concentration of light, but always much more 
extended than these two astronomers have drawn it, and very 
much diminishing the southern limit of the great strait. La- 
mont has represented it only with very feeble traces, and Bond 
has never seen it at all.* The third is a nebulosity surround- 
ing star 75 of HerschePs catalogue, and which apjpeared to 
Struve to be subject to great changes of brilliancy. ' The fourth 
part is a sort of straight canal, joining in a right line the dark 
space situated around the stars 76, 80 and 84 of Herschel's cata- 
logue, with the northern border of the Sinu^ Magnus near the 
exterior limit of the bridge mentioned above. The canal, which 
had never been represented by any other observer, was distinctly, 
seen by Struve, March 24ih, 1857, although on other occasions 
he did not perceive the least trace of it. 

This astronomer adds, in closing his communication, that the 
general impression produced by his ob<5ervations is, that the 
principal parts of the central portion of the nebula of Orion are 
in a state of continual change of brilliancy. In those parts 
where the images were most distinct their appearances did not 

' The memoir of Struve upon this subject has been published, I think, in the sec- 
ond Yolume of a journal entitled, MSlanaet AfathSmaii^a et Astrotwtniquea. 

* We must, in the interest of truth, dissent from this assertion — that the bridge 
over the 8inu$ Magnus " has not been seen by Bond at all." The assertion rests on 
DO evidence excepting its partial omission in the published engravings of Prof. 
W. 0. Bond. 

We are authorized to say that this feature may bk distinctly recognized in no less 
than^vtf original sketches made by him on as many different dates in 1847 and 1848, 
previous to the publication of the engraving, as well as on the very ' copy ' from 
vhich the plate was engraved — it occurs also in several drawings made more re- 
cently. — Edb. Am. Jour. 8ei, 
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seem to bim to be entirelj uniform on different nigbts. Tbeae 
cbanges in tbe degree of ligbt could only be peroeived, bowever, 
in a great number of cases, with instruments of considerable op- 
tical power, and be did not think they could be seen with achro- 
matic telescopes of less than ten inches aperture, except in very 
&vorable states of the atmosphere. 

Vol. xxi of the ^'Monthly Notices'' contains (pp. 203-207) an 
analysis of another memoir in relation to the same nebula. It 
was communicated to the Astronomical Society May 10, 1861, 
by Prof. George P. Bond, who has succeeded his faUier as direc- 
tor of the Obaervatory of Harvard College, at Cambridge, Mass., 
and it is entitled, — ^* On the SpircU Structure of the Great Nebula 
of Orion:* 

Mr. Bond (the father) remarked, in a memoir published in 1848, 
that the light of this nebula had a tendency to radiate on the 
southerly side, separating near the trapezium from the star situ- 
ated near its middle. In 1857, Mr. G. P. Bond undertook the 
formation of a catalogue of stars comprised within a square of 40 
minutes of a degree on each side, having 6 of Orion as its center. 
He has selected 121 brilliant stars as points by which to deter- 
mine the positions of those stars which are smaller and generally 
have too feeble a light to be visible when the micrometer wires 
are strongly illuminated. He has first placed in one chart 262 
stars and Kas divided the surface of the same into four sheets, so 
constructed as to be united into one. The form and arrange- 
ment of the elongated luminous clusters, alternating with spaces 
more or less obscure, emanating from the vicinity of the trape- 
zium, have been determined by two independent processes, the 
nebula having been first sketched as a bright object upon a dark 
ground, and afterwards as a dark object upon a white ground. 

I cannot here enter into the descriptive details given in the 
analysis of the memoir of Mr. Bond. I therefore confine myself 
to stating his conclusion that the general appearance of the 
greater part of the nebula of Orion is an assemblage of tufts or 
curvilinear pencils of luminous matter, emanating from brilliant 
masses adjoining the trapezium, and extending towards the south 
on each side of an axis passing by the summit of the region 
called Huygens, and having an angle of position of about 180^. 
He has distinctly traced a score of these circumvolutions, while 
others, producing the same impression, are too feeble or too com- 
plicated to be accurately described. It is thus possible, accord- 
ing to Mr. Bond, to classify the nebula of Orion among the spi- 
ral nebulee which were first described by Lord Rosse by the aid 
of his great reflecting telescope. The nebula No. 51 of Mes- 
sier's catalogue was the first m which this spiral arrangement^ 
which had escaped the attention of the two Herschels, was dis- 
covered. 
Am. Joub. 8cl— Sbcoxd Saans, Vol. XXZV, No. 108.— Jajt., 1868. 
14 
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Mr. Bond has observed, in a great number of cases, that 
masses of nebulous matter are associated with stars, frequently 
in the form of small tufts extending from the south side. He 
cites two remarkable cases where there was • a deficiency of lu- 
minous matter near very brilliant stars; the first was attached 
to the trapezium itself, the dark center of which had been no- 
ticed by many observers, and the other was attached to the star 
Iota of Orion. These peculiarities appear to Mr. Bond to favor 
the supposition of a physical union of^ the stars with the nebula. 
The existence of an arrangement of the parts which compose it 
in the form of a spiral accords with the idea of a stellar constitu- 
tion : for among the objects which present this peculiarity of 
form are found not only nebulae resolvable into stars but masses 
of stars properly so called, such for example as the great mass 
of stars of the constellation Hercules, where the exterior stars 
evidently have a curvilinear arrangement.^ 

Other facts in relation to ndmlcB. — In 1860, Norman Pogson, 
while at the Observatory of Dr. Lee, at Hartwell, noticed a 
change in the nebula, or mass of stars, No. 80 of the catalogue 
of Messier, situated in the constellation of the Scorpion, and 
very near a pair of variable stars, E and S of the Scorpion, 
which had been studied by Chacornac since 1868. On the 9th 
of May this nebula had its ordinary aspect without any stellar 
appearance, and on the 28th of the same month Pogson saw a 
star of the 7th or 8th magnitude which was also ob^rved. May 
21st, at Konigsberg, by Messrs. Luther and Auwers, who esti- 
mated it above the 7th magnitude. On the 10th of June fol- 
lowing, with a magnifying power of 66, the stellar appearance 
had very nearly dSappeareo, but the nebula was much brighter 
than usual, with a well marked central condensation. Pogson 
did not think it possible to attribute this variation to a change 
in the nebula itself, but he regarded it as singular that a new 
variable star, the third comprised in the same field of view, 
should be found situated exactly between the earth and this 
nebula. This observation was published on page 82 of vol. 
xxi of the ''Monthly Notices:' 

Quite recently Chacornac has observed, with the great tele- 
scope of Foucault, furnished with a mirror of silvered glass, and 
adapted to high magnifying powers, the annular nebula of Lyra, 
and he has shown that it may be resolved into a mass of 
very small stars, exceedingly near to each other, the more bril- 
liant occupying the extremities of the smaller diameter. This 

* Prot G. P. Bond has dow the meaDs of publishing a complete account of the 
ObservatioDs made on the Nebula of Orion for fbnrteen years past with the great 
refractor at Cambridge, and hopes soon to set about it The comparisons of the 
data can hardly fail to be interesting and to bring something new to light Its spiral 
structure has been seen by Prof. Bond, in perfect distinctness, with the great Clark 
object-glass of 18^ inches aperture.^EoB. Am. Jofur, Set, 
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nebula^ which was examined for many nights, presented to him 
the appearance of a hollow cylinder, seen in a direction very 
nearly parallel to its axis. Its centre, as Lord Bosse described 
it, is veiled by a curtain of nebulous matter, which is resolved 
into a thin stratum of small stars. Chacornao adds, in his com- 
munication upon this subject to Dr. Peters, under date of Paris, 
June 9th, 1862, published in No. 1868 of the ''Astronomische 
Nachrichten" that when the eye is protected from all extraneous 
light the scintillation of this multitude of luminous points, oc- 
cupying a great portion of the surfece of the retina, produces a 
very curious vertigo. 

I pass now to the labors of M. d' Arrest upon the nebulae. 
This astronomer directed his attention to this subject while he 
was connected with the Observatory of Leipsic, and he published 
in 1857, in the collection of memoirs of the Eoyal Society of 
Saxony, the results of his observations upon 230 nebulae, made 
with a biannular micrometer of Fraunhofer's construction applied 
to a telescope having an aperture of 52 lines and a focal length 
of 6 feet. Prof d' Arrest is the acting director of the Observa- 
tory of Copenhagen, and has continued, since September, 1861, 
his observations of nebulae, with an achromatic telescope of 11 
inches aperture and a focal length of 16 feet, and with a power 
estimated to be intermediate between HerscheFs 20 feet reflector 
and the telescope of the same kind with which Lassell also ob- 
served the nebulae from 1852 to 1864. The telescope of Copen- 
hagen has enabled d' Arrest not only to recognize all the nebulae 
of Herschel, but to discover more than a hundred new oneg 
among 776 observed in 8 months. He has also been able to see, 
with some diflSculty, certain nebulae described by Lassell. 

D' Arrest, making his observations alone, soon perceived that 
he could make but little comparison of observations on celestial 
objects of feeble light, with the microscopic readings of the cir- 
cles of his instrument. The result is that his new catalogue does 
not give with all possible accuracy the absolute position of each 
object upon the celestial sphere. The position is only given to a 
minute of a degree in rignt ascension and declination ; but the 
nebulae are very carefully compared with the small stars near 
them, by means of annular and wire-micrometers. It will thus be 
a good means of recognizing ejcactly their proper movements 
relative to those stars, which was the principal object of the re** 
searches of d' Arrest. This astronomer has published in No. 1866 
of the ^^ Astronomische Nachrichien^^ an interesting notice of his 
latest researches, dated May 20tb, 1862, from which I shall ex* 
tract some details tending to complete those given above. 

Variation of the hriUiancy of the nebtdce. — M. d' Arrest admits, 
upon the basis of the great work of Argelander who has made 
a new catalogue of stars, that among 50,000 stars already well 
known there is but a very small number whose light varies peri- 
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odicallj, and he thinks it is now possible, though with less cer- 
tainty, to affirm that the same is true of nebulae. 

Sir W. Herschel has divided the nebulae into three classes 
according to the degree of light D' Arrest has found a great 
number of cases where nebulae, such as had been first classified 
by Herschel, ought now to be displaced one or even two units 
in the classification. The latter cause has changed, in the course 
of a number of years, many of his own estimates of the magni* 
tude of nebulae. But, in view of the great diversity of atmo- 
spheric influences in moist climates, for observations of this kind, 
a Arrest a^ees with Otto Struve that it is not possible to be so 
confident in regard to conclusions deduced from variations of 
this kind. Meanwhile he states a small number of cases where 
he has been able to show some positive variation. 

The first case of this kind is one deduced from observations 
of Struve upon the nebula of Orion which I have mentioned 
above. The observations upon this nebula recently made by 
d'Arrest, and frequently repeated, with his great telescope, on 
fevorabl* nights, have confirmed those of Struve, especially those 
relating to the bridge upon the ** Sinus Magnus^^^ which has been 
frequently visible at Copenhagen the past winter, (1861-2,) and 
it has appeared just as it was aescribed by Lassell. 

The second case of well marked variation is the almost total 
disappearance of a small and feeble nebula discovered by Hind, 
Oct 11th, 1852, in the constellation Taurus, recognized by other 
Astronomers and easily discernable, at the commencement of 
1856, with a telescope of 6 feet focal distance. Two years later 
it was seen with great difficulty in the heliometer of the observa- 
tory of Kdnigsberg. It was invisible Oct 8d, 1861, with the 
great telescope of Copenhagen. Cbacomac with the new tele- 
scope of Foucault, and Lassell at Malta, with bis reflecting tele* 
scope of 4 feet diameter, vainly sought it in 1862, although it 
has been seen with the great achromatic telescope of Pulkova. 

One curious circumstance connected with the great diminution 
of the brightness of this nebula is that this diminution was 
coincident with that of a small star almost in contact with the 
nebula. Argelander in 1852 estimated the brightness of this 
star at 9*4. Its magnitude was no more than the 10th in 1858, 
the 11th in 1861 ana only the 18th or 14th magnitude in Feb* 
ruary, 1862. 

Sir John Herschel thought that he lately found another ex- 
ample of the disappearance of a nebula, not seeing inscribed in 
the first catalogue of d'Arrest a very feeble nebula described by 
Sir W. BCerschel near two others in the Hair of Bernioe. But 
Chacornac with the aid of the telescope of Foucault proved that 
this feeble nebula was still visible, and d'Arrest has also observed 
it with his great telescope. This astronomer mentions also a 
Bmall number of cases where there may have been a variation of 
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brigfatnesB and even a disappearance of nebulee, but these cases 
are not as well authenticated as that of Hind. 

Double AWw&B.— Sir John Herschel has remarked, in his 
great memoir upon nebul» published in the Philosophical JVans- 
actions for 1833, p. 302, that the number of nebul» physically 
connected with others is much more considerable, in proportion 
to the total number of nebulae, than is the number of double 
stars among the fixed stars/ Assuming a mutual distance of 5 
minutes of a degree as the greatest distance of double nebules, 
d' Arrest has already computed about 50 comprised within this 
limit, and he has estimated that there may be two or three hun- 
dred in a total number of about 3000 nebulaB in that part of the 
heavens visible to us/ This considerable proportion of double 
nebulsB, it is proper to presume, have a real connection in these 
^oups, and their appearance confirmed this idea, particularly 
m the case where we see rare forms presented at once in two 
equal examples. Sir William Herschel does not appear to have 
had any idea of this physical connection between nebulae, but Sir 
John has spoken of it clearly and firequently. There can be little 
doubt that it will be possible, in the distant future, to calculate 
the orbits of double nebulae. 

M. d'Arrest mentions some particular cases of nebulae of this 
sort, one of which is triple. He recognized it only when, on 
comparing the distances and positions of two nebulae, of the 
same group, observed in 1785, 1827 and 1862, he found sensible 
changes, which seemed to indicate a movement of revolution of 
one around the other. This particularly interesting nebula is 
situated in 109** 12' of right ascension and 29** 45' of northern 
declination. Lassell has represented it in No. 9 of plate xi, 
which accompanied his memoir, inserted in vol. xxiii of the 
Transactions (4to) of the Astronomical Society of London. The 
two components are very distinct although their mutual distance 
is actually only 28 seconds of a degree; but it is difficult to see 
them when the wires of the micrometer are illuminated. 

A very small star is found between them, exactly at the same 
place where Lassell found it ten years before. M. d' Arrest will 
cite hereafter some other analogous cases of change in the rela- 
tive positions of double nebulae, when his work upon this subject, 
now in progress, is completed. He does not infer from what he 
has yet seen that he has found any of these group of nebulae 
with periods of revolution so short as those which have been 
determined for some of the double stars. 

Finally d' Arrest describes a very small number of cases where 

* A brief analysis of these valiiable researches of Sir John Herschel. accompanied 
with a plate, was given io the Bihliothiaue UrUvernelU fur June and July, 18S4. 

^ M. d* Arrest has quite recently published in No. 1869 of the **A»tronomi$eh0 
Nachrichtmr a catalogue of the positions and appearances of 60 double nebulas, for 
eke beginning of 1861, which he has ahready recogniied and of which a dom ar» 



Digitized by VjOOQlC 



110 Scientific Intelligence. 

he has been able, by icomparing a nebula with some small star 
near it, and repeating this comparison after a certain time, to 
show slight differences of distance or of position which might 
indicate a proper motion of one or the other of these heavenly 
bodies. 

I here terminate this brief review, in which I have been able 
to give only a hasty glance at the actual labors of observers 
upon one of the more difficult and less advanced portions of 
astronomical science. 

P. S. M. d' Arrest announces, in No. 1378 of the *' Asironom- 
ische Nachrichten" that he has recognized in the constellation 
Taurus the existence of a second nebula of variable brightness. 



SCIENTIFIC INTELLIGENCE. 

I. PHYSICS. 

I. On a new form of Spectroscope^ (from a letter of Dr. Wolcott 
GiBBS to B. SiLLiMAN, Jr.) — ** Messrs. J. and W. Grunow, the well known 
opticians of this city, have just completed, at my suggestion, a spectroscope 
involving a new principle or rather one for the first time applied to instru- 
ments of this kind. In this instrument the prism of flint glass has a re- 
fracting angle of only 37** : the rays which diverge from the slit are ren- 
dered parallel in the usual manner by an achromatic lens having the slit 
in its principal focus. The bundle of rays then falls upon the first surface 
of the prism at a perpendicular incidence, and of course makes an angle 
of 37^ with the second surface. Under these circumstances the refraction 
takes place at an angle so near the limiting angle that the refracted rays 
emerge nearly parallel to the second surface of the prism. The amount 
of dispersion produced in this manner is very great, while the loss of light, 
occasioned by reflection at the first surface in prisms of 60° placed in 
the position of least deviation, is avoided. The spectrum thus produced 
possesses remarkable intensity and the dark lines are seen in countless 
numbers and with great distinctness. The instrument in this form is suf- 
ficient for all chemical purposes, but it is so constructed as to permit the 
use of a second prism by which the length of the spectrum is of course 
greatly increased. Though the telescopes are only 6 inches in length, 
with a magnifying power of about 6, the spectrum compares very advan- 
tageously with that of a large apparatus with telescopes of 18 inches focal 
length and I^ inches aperture and a prism of 60^. I may mention that 
the centre of the second surface of the prism lies in the vertical axis of the 
instrument, and also that in a prism of this kind the refracted rays di- 
verge as if from a single radiant point, which is not the case with prisms 
of the ordinary construction, the angular dispersion being at the same 
time much greater. So far as I have been able to find, this form of prism 
was first employed by Matthiessen. In a lithographed copy of Regnault's 
lectures on Optics at the College de France in 1848, prisms on this 
principle of various forms are figured and described, together with the 
spectra produced. These last exhibit an extraordinary extension of the 
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▼iolet end of the spectnim. A MatthiesBen prism of flint glass in wUch 
the first surface is concave, so as to admit the addition of a double con- 
vex lens of crown glass, appears to be preferable for the spectroscope, in 
consequence of the saving of light" 
New York, Nor. 28, 1862. 

n. CHE3£ISTRY. 
1. GxirxRAL Chsmibtrt. 

2. On the preparation of Ozone. — Schokbsin has given a method of 
obtaining ozone (—0) in comparatively large quantities and with great 
facility. Chemically pure, finely pulverized nyperroanganate of potash is 
to be dissolved in pure sulphuric acid of density 1*86 [H0,S03], so that 
the liquid is opaque and has a deep olive-green color. The solution is to 
be introduced into a flask with two necks, arranged in such a manner that 
finely pulverized peroxyd of barium may be introduced at pleasure and 
the gas evolved collected over water. The gas obtained in this manner 
possesses all the properties of ozone as obtained by the slow oxydation 
of phosphorus or by electrolysis. Taken into the lungs it produces con- 
traction of the chest and catarrh. It destroys organic coloring matters 
with the greatest energy ; bums pyrogallic acid completely to carbonic 
acid and water ; does not combine with water to form HO,, but reducea 
peroxyd of hydrogen to water, losing its smell and power of oxydation ; 
it oxydizes lead, silver and arsenic in the cold ; liberates iodine from me- 
tallic iodids; oxydizes the protoxyds of lead and manganese to peroxyds; 
converts sulphids into sulphates, and changes ferrocyanid to ferridcyanid 
of potassium. The gas thus possesses all the properties of ozone : it is 
however only a mixture of a small quantity of ozone with a lar^e quan- 
tity of neutral oxygen. The author remarks that it is only me green 
solution of the hyperman^anate which yields ozone in the above process. 
When the sulphuric acid is so dilute as to give a red solution no ozone is 
evolved. 

BoTTOER claims priority in the discovery of the above method of pre- 
paring ozone. He recommends a mixture of two parts of dry hyperman- 
ganate of potash with three of sulphuric acid, and finds that the addition 
of peroxyd of barium is wholly unnecessary, as the mixture slowly evolves 
ozone at ordinary temperatures. Bottger finds this mixture one of the 
most powerful oxydizing agents yet known. Ether, alcohol and the 
etherial oils burst into flame when brought into contact with a mere trace, 
and flowers of sulphur are instantly converted into sulphuric acid, the 
action being attended by an explosive noise. — Journal fur Frakt, Chem.^ 
B. 86, p. 70 and 377. w. o. 

8. On the aliotropic form of Oxygen, — SohSnbein has further endeav- 
ored to strengthen his position in regard to the existence of a positive and 
a negative oxygen, -f-O and —0, by the following facts. Strips of 
paper soaked in a solution of sulphate of manganese are rapidly rendered 
brown by — O in consequence of the formation of peroxyd of manganese 
MnOg, while autozone or -|-0 produces no such change, but on the con- 
trary bleaches paper rendered brown by the peroxyd. This is easily 
proved by hanging strips of darkened paper over a vessel in which -[-0 
18 generated by the action of sulphuric acid upon peroxyd of barium. 
Hy permanganic acid is rapidly decolorized by -f-O vri th formation of 
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protoxjd of mangBDete, wbich may then be conrerted by * into MnOy 
ID place of Bulpbate of manganese, basic acetaie of lead may be und 
which with —0 gives Pb02 in its turn reduced by +0 to PbO and neu- 
tral oxygen. Chromic acid is also reduced by -j-O to Cr^Og. The ex- 
planation of these facts, according to Sch5nbein, depends upon the exist- 
ence of —0 in the peroxyd of lead, hy permanganate of potash, and 
chromic acid, while -f-O is contained in the peroxyds of barium and 
hydrogen. The union of equal weights of +0 and — gives ordinary or 
neutral oxygen. This view, which is certainly attractive and plausible, 
appears to be contradicted by several facts. Thus peroxyd of hydrogen, 
HO3, oxydizes acetate of lead and gives PbO,, which with excess of 
HO3 is again reduced, while neutral oxygen is set free. Ck>ncentrated 
iodhydric acid is also decomposed both by -|-0 and -^ O and even by 
neutral oxygen, though slowly. Schdnbein endeavors to explain these 
facts by assuming that the different forms of oxygen may pass into each 
other and that certain substances possess the power of producing such a 
change. According to this view acetate of lead, protoxyds of iron and 
manganese, iodhydric acid, <&:c., by contact convert -j-O into — O, and 
Schdnbein accordingly lays down the principle that for the oxydation of 
the same kind of matter the same kind of oxygen is always necessary. — 
Journal fur prakt. ChenUe^ 86, p. 80. Chemisches Centralhlati^ No. 44, 
1862. w. o. 

4. The fundamental properties of Oxygen and Hydrogen, — Heldt has 
published a pamphlet with the above title in which the views of Schdn- 
bein as to the allotropic modification of oxygen are controverted. The 
author's principal conclusions are as follows : 

(I.) There are no such modifications of oxygen as ozone and antozone. 
Phosphorus with water and oxygen yields ordinary peroxyd of hydrogen 
HOg, and a easeous peroxyd of hydrogen of powerfully oxydizing prop- 
erties which IS mixed in variable proportions with air or oxygen. The 
presence of hydro^n in this compound may be proved by passing the 
ffas through a perfectly dry tube lined on the inside with a delicate coat- 
ing of anhydrous phosphoric acid and heating the tube in one place. The 
acid remains unchanged in the fiame but deliquesces behind it. The 
same result is obtained with the gas produced by the decoro[^it!on of 
peroxyd of barium by sulphuric acid and which Schdnbein terms antozone. 

(2.) Pure uncombined oxygen never possesses the properties of these 
gases. 

(8.^ Powerfully oxydizing bodies are obtained by saturating various 
liauid or gaseous organic compounds with oxygen. They obtain in 
this manner the properties of the inorganic Buperoxyds. Oil of turpen- 
tine, oil of bitter almonds, <&;c, are of this class. 

(4.) Other oils are perfectly indififerent to starch and iodid of potassium 
paper. The vapors of these oils cannot serve as carriers of oxygen. 

(5.) Certain oils possess the property of bleaching the blue reagent 
paper, and by mixing the vapors of two kinds of oil, vapors may be ob- 
tained which neither bleach blue paper nor render white paper blue. 

(6.) In cases of oxydation by means of oxyg^en gus^ whether in the 
dark or in sunlight, the oxygen never passes first into another or active 
condition. The author proved that air which had been employed to 



Digitized by VjOOQlC 



Chemitiry. 118 

oxydize a solution of sulpluite of iron had undergone no change what- 
ever. 

(7.) The only method of commnnicating to perfeotlj dry oxygen a 
higher activity is electrisatioD. Otherwise oxygen is never capable of 
setting iodine free from iodid of potassinm. 

(8.) Atmospheric air almost always gives a more or less distinct reaction 
with iodid of potassium paper. This arises from various causes as the 
atmosphere is a reservoir for all the gaseous substances which are formed 
at the surface of the earth. The reaction is always produced by two 
opposing forces, one which sets the iodine free and another which com- 
bines with iodine or bleaches the blue paper. Among the former we may 
mention nitrous acid ; amoilg the latter, various hydrogen compounds, at 
HS, PH3, Ac. 

(9.) Peroxyd of hydrogen (of Th6nard) is not oxydized water, or, as 
Schdnbein assumes, UO*f-(*f-0), but a carrier of oxygen of which all the 
oxygen may be transferred. When the peroxyd is brought in contact 
with another substance which has an attraction for oxygen or hydrogen, 
the whole quantity is resolved with oxygen or hydrc^en, either of which 
may combine with the body in question, so that the peroxyd may act at 
a reducing or as an oxydizing agent According to Heldt, when HO^ 
and PbO^are brought in contact, the oxygen given off arises exclusively 
from the HO, and not as Schdnbein maintains, partly from Pb02 and 
partly from HO^. When hydrate of baryta and peroxyd of hydrogen 
are brought in contact, the latter simply yields half its oxys^en to the 
former. In this manner the author endeavors to show that the assump* 
tion of polarity of oxygen is unnecessary. — Die fundamental Mgemehqf- 
ten deM Sauerstoffs una Waaeerstofft. Experimental-untereuchungen wm 
Dr. WWielm JJeW/.— Quoted in Chemisches Central Blatt, No. 44, 1862. 

w. o. 

6, On the formation of nitrite of ammonium from water and atmO' 
tpherie air under the infiuenee of heat, — The readiness with which a 
solution of nitrite of ammoniara is decomposed into water and nitrogen 
according to the eouation NH^O, N03=2N*f»4E[0, is familiar to all 
chemists. Schdnbein has succeeded in showing that water and nitrogen 
may be made to recombine with unexpected facility under the influence 
of heat. When pure water is dropped into a platinum crucible heated 
to so high a temperature that the water evaporates immediately without 
passing into the spheroidal state and each drop is allowed to evaporate 
before another is added, it will be found that the water, condensed in a cold 
jQask held over the crucible, contains distinct traces of nitrite of ammonium. 
A few grammes, acidulated with some drops of dilute sulphuric acid, com- 
municate a blue color to iodid of potassium and starch. The reaction is 
sometimes more and sometimes less distinct, and the substance of the cru- 
cible has no influence whatever on the result In a successful experiment, 
the addition of caustic potash evolves ammonia enough to tinge curcuma- 
paper distinctly and give a distinct cloud with chlorhydric acid gas. 
When a large copper still is used for the experiment, the water collected 
contains so much nitrite as to give distinct reactions, not only with the 
iodid-starch but with hypermanganate of potash, which is decolorized. 

Am. Jodb. Sci.— Second Series, Vol. XXXV, No. 103.— Jan., IB/OS, 
15 
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On eraporation to dryness with cansUo potash, a residue is obtained 
which possesses all the properties of a nitrite. De Saussure long sincer 
showed that the combustion of hydrogen in oxygen mixed with nitro- 
gen produced ammonia and nitrous, acid which he mistook for nitric 
acid, and Schdnbein in 1845 showed that the combustion of hydro- 
carbon jets, <&;c, produced some oxydizing agent, the nature of which was 
not clearly recognized for want of sufficiently delicate tests. Schdnbein 
now shows that the combustion of charcoal, fats, illuminating gases, wood, 
coal and phosphorus produces the nitrite in determinable quantities. A 
piece of phosphorus burnt inside of a bell glass which stands upon a 
plate filled with water, will give, after a few repetitioas of the operation, 
enough' ammonia to be distinctly recognized by means of caustic potash. 
The slow combustion of arsenic, in air at a temperature of 200^, also pro- 
duces ammonia. Schdnbein attributes the formation of nitrite of ammo- 
nium in all these cases to the heat and not to the act of combustion. 
The importance of the facts pointed out by Schdnbein in explaining the 
occurrence of nitrite and nitrate of ammonium in the atmosphere will be 
obvious, as well as their bearing on agricultural chemistry. — Ann, der 
Chemie und Fharm,^ cxxiv, 1. 

Pr6f. Bdttger of Frankfort, claims to have been the first to show by 
experiment as well as to announce that in every act of combustion which 
taKes place in air, nitrite of ammonium is formed. {Pogg, Ann., cxvii, 
175.) An experiment of Eolbe's may also be mentioned in this connec- 
tion. This chemist found that when hydrogen is burned in an open flask 
of oxygen standing vertically, a reddish-yellow gas is soon formed, and 
the water which collects in the flask has a strong acid reaction from the 
presence of nitric acid. — (Ann, der Chemie und Fharmade, cxix, 176.) 

w. G. 

6, On a new mods of detecting the presence of small quantities of per- 
oxyd of hydrogen, — When a solution of basic acetate of lead is added to 
water containing peroxyd of hydrogen, a portion of the lead is converted 
into peroxyd, Pb03. Schdnbein has based upon this reaction a method 
of detecting the presence of the minutest traces of peroxyd of hydrogen, 
which consists simply in adding to the suspected water a few drops of 
basic acetate of lead, a solution of iodid of potassium starch and a few 
drops of dilute acetic acid, when a nK>re or less intense blue color makes 
its appearance. In this manner it is easy to detect the preselice of HO2 
in water containing only one three-millionth part of its weight — Journal 
fUr prakL Chemie, Ixxxvi, 129. w. o. 

7. On the oxyethylene hoses, — Wunrrz has described in some^detail the 
formation and properties of the remarkable series of compounds of oxyd 
of ethylene and ammonia discovered by him some time since. These 
bases are formed by the direct union of oxyd of ethylene, C^H402« with 
ammonia. Their basic characters are perfectly distinct but diminish in 
intensity as the quantity of oxyd of ethylene increases. The formulas of 
the compounds in question are as follows : 

'C,H,0,)„NH, (C.H.O,),, NH3 



I4OJ3, 



C*H^0,)3, NH, (C.H.O,),, NH 

(C*H,0,)., NH3 



3 
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md it is possible that bases of a still higher order exist Wurtz remarka 
that these bases cannot be reduced to or derived from the ammonia type, 
whence it follows that there mi^ be, among the neutral bases containing 
oxjgen, bodies which are not compound ammoniaSi that is, which cannot 
be considered as derived from ammonia by substitution. — Camptes lUfk- 
duM^ liii, p. 338. w. o. 

8. On Acetylene. — Berthelot has found that when graphite is intensely 
heated by means of the galvanic current in an atmosphere of hydrogen, 
acetylene is formed in considerable quantity. The same result is obtained 
with gas-carbon and with purified wood-charcoal, though in this last case 
with much greater difficulty, perhaps in consequence of the difficulty of 
heating the very porous mass to the requisite high temperature. Carbon 
does not combine with chlorine, bromine, or iodine under the circum- 
stances in which acetylene is formed, nor can pure carbon be made to 
combine with pure nitrogen. The spark of Ruhmkorff's apparatus gives 
no acetylene with pure carbon and hydrogen. — Comptes Mendus, liv, 
1042, 1070. w. o. 

9. On a new series of compounds containing Boron. — Fravkland has 
given a further account of the compounds of boron with ethyl, ^sc^ 
already noticed in this Journal. Boric ethid, B(0^H^)3, combines with 
ammonia with great energy to form an aromatic, oily, alkaline liquid, 
which has the formula B(C4H,)j4-NH3. Boric methid, B(C2H3)8 is 
formed like boric ethid by acting upon boric ether with zinc-methyl. It is 
a colorless gas of an intolerably irritating and pungent odor : its density 
is 1'93137. Under a pressure of three atmospheres at a temperature of 
10^ G^ it condenses to a transparent colorless liquid. It is sparingly sol- 
uble in water but very soluble in alcohol and ether. In air it takes fire 
spontaneously, burning with a bright green flame. When suddenly 
mixed with air it explodes with great violence. When boric ethid or 
methid is allowed to escape very slowly from a glass tube into the air, 
it burns with a lambent blue flame invisible in daylight, the tem- 
perature of which is so low that the finger may be held in it for some 
time without inconvenience. Boric methid combines with ammonia to 
form a colorless crystalline body having the formula B(C^H5)3-|-NH3. 
Caustic potash, soda, lime and baryta absorb boric methid, forming alka- 
line substances soluble in water. They may be compared to borates in 
which three equivalents of oxygen are replaced by three of methyl.—- 
Proc. Royal Society^ voL xii, 123. w. G. 

S. AkALTTIGAL CHKMI8TBT. 

10. Behavior of Magnesia Salts towards Carbonate of Ammonia, — 
DiYEBS finds that the statement, common in treatises on analytical chem- 
istry, IS incorrect, that carbonate of ammonia precipitates magnesia salts 
imperfectly or not at all, and that any precipitate formed, may be redis- 
solved by chlorid of ammonium. If dilute solutions of sulphate of magne- 
sia, chlorid of ammonium and carbonate of ammonia be mingled, a gran<- 
ular precipitate is formed in ten minutes or so ; the less time being required 
as the carbonate is in greater excess. The precipitate thus produced is the 
double carbonate of ammonia and magnesia NH^O 00^, MgO CO j, 4H0. 
This salt is decomposed by a little water, carbonate of ammonia being 
dissolved, and carbonate of magnesia remaining. It dissolves completely 
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in a large amount of water, but, if the solution be nearly saturated, it 
shortly lets fall carbonate of magnesia. In solutions of chlorid of ammo- 
nium and sulphate of ammonia, it is very slightly soluble, and is almost 
totally insoluble in solutions of carbonate of ammonia. It is therefore 
inadmissible to employ carbonate of ammonia in precipitating pho<>phate 
of magnesia-ammonia, as Rose has pointed out in his Traiti. — Jour. 
Chtm. Soe,, May, 1862, p. 196. s. w. J. 

11. On Arsenic in Salphnrie Acid, — Bloxam finds that all commercial 
sulphuric acid contains a trace of arsenic which cannot be separated by 
boiling with hydrochloric acid, or chlorid of potassium, nor by repeated 
fractional distillation, either alone or with bichromate or permanganate of 
potash. 

Bloxam prepared pure sulp»huric acid from sulphurous acid, steam, and 
nitric oxyd, but only when the sulphurous acid was evolved from crystal- 
lized sulphite of soda and sulphuric acid at a low temperature, and ni- 
tric oxyd from nitre, sulphate of iron, and dilute sulphuric acid at a very 
moderate heat 

Bloxam traced the arsenic of oil of vitriol to the sulphur, being able to 
detect it in the Sicilian sulphur employed in the manufacture of the 
purest specimen of commercial sulphuric acid. — Jour, Chem, Soc., Feb. 
1862, p. 52. s. w. J. 

12. Estimation of LirM, — Wickb converts oxalate of lime into sulphate 
in the following manner : the dry oxalate is transferred to a platinum cru- 
cible, and the filter, after it is burned by itself, is added. The contents of 
the crucible are treated with such a quantity of pure concentrated sul- 
phuric acid that the mass is entirely saturated with it ; great excess b^ 
iDg avoided. The crucible is now placed on the sand bath until the first 
action, which consists in a moderate swelling of the mass and eflferves- 
cence, is over. Next, the excess of sulphuric acid is expelled by cautiously 
heating over a small flame in a ventilating hood ; finally, the residue is 
ignited, and the sulphate of lime is weighed. Wicke found this method 
both accurate and speedy of execution. — Henneherg^s Journal fur Land- 
wirthschaft, 1861, p. 116. s. w. j. 

13. Quantitative determination of Starch, — Starch has been estimated 
hitherto by mechanical separation, by fermentation and weighing the car- 
bonic acid, by conversion into sugar and finding the amount of the latter 
by means of Fehling's standard copper solution, or finally by difference. 
Of these methods none are worthy of entire confidence in the majority of 
circumstances. Fehling's method, the best in most cases, has little value 
as usually conducted, since the more delicate forms of cellulose pass into 
sugar by digestion with acids, while the insoluble albuminoids yield both 
by treatment with acids and diastase, substances which reduce alkaline 
copper solutions. 

Dr. Dragendorflf of the Rostock Laboratory proceeds with starch deter- 
minations as follows : the pulverized substance after drying out all hygro- 
scopic moisture at 212^ is digested for 18-80 hours at a temperature of 
212° in 10-12 times its weight of a solution of 6-6 parts of hydrate of 
potash in 94-96 parts of anhydrous alcohol. The digestion must take 
place in sealed class tubes, or in a silver vessel which admits of closing 
perfectly. By &i8 treatment the albuminoid substances, the fata, the 
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fiDgiir and dextrin are brought into snch a condition that simple washing 
with alcohol or water suffices to remove them completely. The ch\5 
part of the phosphoric and silicic acids is likewise rendered soluble. 
The starch erains are not affected, neither does tlie cellulose undergo al- 
teration, either qualitatively or Quantitatively. In fact this treatment 
serves excellently to isolate star^ grains for microscopic investigations. 
Besides starch and cellulose nothing resists the action of alcoholic potash 
save portions of cuticle, gum, and some earthy salts. 

When the digestion is finished, it is advisable, especially in case the sub- 
stance is rich in fat, to bring the contents of the tube upon a filter while 
still hot, as otherwise potash salts of the fat acids may crystallize out. It 
is also well to wash immediately, first, with hot absolute alcohol, then, with 
cold alcohol of ordinary strength, and finally, with cold water until thesa 
several solvents remove nothing more. In the analysis of matters which 
contain much mucilage, as flax deed, the washing must be completed with 
alcohol of 8-10 per cent, to prevent the swelling up of the residue. 

The filler should be of good ordinary (not Swedish) paper, should be 
washed with hydrochloric acid and water, dried at 212^, and weighed. 
When the substance is completely washed, the filter and its contents are 
dried, first at I2(f and finally at 212^ The loss consists of albuminoids, 
htj sugar and a part of the salts of the substance, and when the last 
three are separately estimated, it may serve to control the estimation, by 
elementary analysis, of the albuminoids. 

The filter with its contents is now reduced to powder or shreds, and 
the whole is heated with water containing 5 per cent of hydrochloric acid 
until a drop of the liquid no longer reacts blue with iodine. The treat- 
ment with potash leaves the starch grains in such a state of purity from 
incrusting matters, that their conversion iuto dextrin proceeds with great 
promptness and is accomplished before the cellulose begins to be percepti- 
bly acted upon. By weigliing the residue that remains from the action of 
hydrochloric acid, after washing and drying, the amount of cellulose, cork, 
lignin, gum and insoluble mineral matter is found. By subtracting these 
from the weight of the substance after exhaustion with potash, the quan- 
tity of starch is learned with great accuracy. The only error introduced 
by this method lies in the solution of some saline matters by the acid. 
The quantity is however so small as rarely to be appreciable. If needful, 
it can be taken into account by evaporating the acid solution to dryness, 
incinerating and weighing the residue. By warming with concentrated 
malt extract at 192^, the starch alone is ts^en into solution, and no cor- 
rection is needed for saline matters. K it is wished to determine the 
sugar produced by the transformation of the starch, a weaker acid must 
of course be employed. In case of mucilaginous substances, the starch 
must be extracted by digestion with a strong solution of chlorid of sodi- 
um, to which the requisite quantity of chlorhydric acid has been added, 
and the residue should be washed with water to which some alcohol hat 
hem added. — Hennebersi^s Journal fiir Latidtoirthichaftj 1862, p. 206. 

8. w. J. 
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HI. METALLURGY. 

1. Metallurgy. The art of extracting metals from their ores^ and 
adapting tliem to various purposes of manufacture ; by John Perot, 
M.D^ F.R.S., Lecturer on Metallurgy at the Government School of Mines. 
8vo, pp. 685. Murray, London, 1861.— This volume — after a brief intro- 
duction on certain physical properties of the metals, and some general 
considerations on metallurgical processes — treats in a most thorough and 
masterly manner of the subjects, Fuel, Fire- Clay, Copper, Zinc and Brass, 
Dr. Percy's vfork is not merely a critical compilation from the best au- 
thorities, but it contains a very large amount of exceedingly valuable 
original matter, the result of his own investigations, and of experiments 
mi^e under his direction by Messrs. R. Smith, Dick, Spiller, Tookey and 
others, in the Metallurgical Laboratory of the Royal School of Mines. In 
fact, so far as our own knowledge extends, this work contains more valua- 
ble original matter than any other treatise on General Metallurgy which 
has been published since the classic work of Earsten. The book will prove 
of great service to both chemists and practical metallurgists. It is 
characterized by great clearness and accuracy in its statements, giving 
careful reference to authorities when quoted, exercising a discriminating 
criticism when needful, and withal a frankness in dealing with unset- 
tled and questionable points, which commands the respect and con- 
fidence of the reader. The work is illustrated by more than one hundred 
and fifly wood en^avings, which are remarkable for their great accu- 
racy. We look with interest for the second and final volume, and trust 
that it will soon appear, inasmuch as the author promises to have it 
ready for publication before the end of 1862. It will treat of the sub- 
jects Iron, Lead, Silver, Gold, Pktinum, Nickel, Cobalt, Arsenic, Bismuth, 
Antimony, Tin, Mercury, etc g. j. b. 

2. Occurrence of crystallized Silicon in Fig-Iron. — Prof. Robert 
RiCHTBR has discovered crystallized silicon in a specimen of crystallized 
pig-iron from a furnace at Gradaz in Camiola (Austria). Fragments of 
the iron were treated with dilute chlorhydric acid until all evolution of 

gas ceased ; the rebidue was thrown on a filter, washed, dried and then 
eated in a platinum crucible in a stream of oxygen gas until all the car- 
bon and iron were completely oxydized. The oxydized residue was boiled 
with concentrated chlorhydric acid, and after. solution of the oxyd of iron 
there remained a quantity of graphite-like scales, which, examined under 
the microscope had a perfect metallic lustre, and a silver-white color. 
These scales remained unchanged when heated in oxygen, and were 
unacted upon when treated with chlorhydric and nitric acids : heated 
with nitre and carbonate of soda the scales were rapidly oxydized, and on 
further treatment the product of this oxydation proved to be silicic acid. 
The knowledge of the occurrence of silicon in pig-iron is a matter of im- 
portance for the ironmaster, as this may sometimes be the cause of 
the difficult welding, and other undesirable properties of some kinds of 
iron. For this crystallized silicon cannot be removed by the ordinary 
process of puddling ; as has already been shown, it is not oxydized even 
when heated in oxygen gas. To remove crystallized silicon from iron in 
the puddling process it would be necessary to add soda, or perhaps litharge 
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in order to separate it — Berg, u, Suttenm&annisehes Jahrbueh der h. h. 
Montan-Lehranstalten zu Leciban und Przibram^ xi, 289. o. J. b. 

8. Concentration of silver in lead by Fattinson^s process, — ^The Pattin- 
son process for desiWerizing lead depends upon the fact that an alloy of 
silver and lead in certain amounts, and up to a certain proportion, is more 
fusible than pure lead, or lead with only a little silver. Prot Reich of Frei- 
berg has made a series of experiments to ascertain the limit to which the 
concentration process is practicable. He finds that when lead contains 
about 2^ pr. ct of silver, the alloy has reached its lowest fusibility, and conse- 
auently tne crystals which separate on cooling have the same richness as 
uie remaining fluid metal or ^* mother liquor." Reich gives the follow- 
ing table, showing the progress of the concentration of the silver in the 
lead in his experiments. 



AmoantortUverln 


Silver in the 


Silver in the ilaid 


the original lead. 


separated crystalf. 


mother liquor. 


•704 pr. ct. 


•390--466pr.ct 


1-026 pr. 


•732 


•318 --374 


1-076 


•966 


•410--680 


1-460 


•988 


•390^-624 


1-630 


1-442 


•682 


1-922 


2-090 


2011 


2-260 


2116 


1-728-2-216 


2*248 


2-206 


2-212 


2-268 



On attempting to obtain crystals from lead containing 2-266 pr. ct. of 
silver, the crystals separated with difficulty giving a mean amount of 
2*264 pr. ct of silver, while the remaining mother liquor contained 2*292 
pr. ct Two experiments made to determine the point of fusion of ar- 
gentiferous lead, gave with a mercury thermometer the following results : 
lead with 00066 pr. ct silver fused at 321** C. with 0*476 fused at 309** C. 
— Jahrbueh fur den Berg- und Hutten-Mann, Freiberg, 1862, p. 185. 

a. J. B. 

4. On the desulphuration of iron in puddling. — The inferior quality 
of bar-iron obtain^ from the puddling of pig-iron reduced from iron ores 
rich in sulphur, or even from good ores when reduced with coal contain- 
ing much pyrites, is well known to ironmasters, and many methods have 
been devised for the desulphuration of this iron in the puddling process. 
Among the best of these is the addition of binoxyd of manganese ; still 
this is liable to objection as it is infusible, and thus prevents its becoming 
thoroughly incorporated with the iron ; moreover, commercial oxyd of 
manganese often contains impurities which possibly may be taken up by 
the iron in the puddling-process, and influence unfavorably the quality of 
bar-iron produced. This subject has recently been studied by Prof 
Robert Richter of Leoben ^Austria). Richter calls to mind the power- 
fully oxydizing effect of liuiarge (oxyd of lead), and its use to promote 
oxydation in many metallurgical processes. On experiment he finds 
that litharge will not only remove sulphur in the puddling process, but, 
what is equally important it also oxydizes the phosphorus contained in 
the iron, ihus affording a most simple means of correcting two sources of 
greatest annoyance to the ironmaster. 
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The experiments were made at the forget of Coant Domtersmark at 
Frantschach near Wolfsberg in Carinthia, with pig-iron which contained 
80 much salphur that it was impossible to make it into puddied-bar. The 
process of puddling was undertaken in two double puddling-furnaoes 
arranged for burning wood. Each furnace was charged with 7 cwt of 
this iron. To one of the furnaces there was added 8 lbs. of sulphid of 
iron and \ lb. of phosphid of iron, in order to still further deteriorate the 
quality of the product After complete fusion, 8 lbs. of litharge was 
added to the furnace in which the sulphid and phosphid of iron had 
been placed, and on thoroughly mixing this with the charge, the iron 
commenced to boil finely — the litharge being deoxydixed by the carbon. 
The reduced lead was immediately reoxydized by the atmosphere, and by 
subsequent reduction and reoxydation it again and again exercised its 
oxydizing influence on the harmful impurities contained in the iron. 
There was soon formed an easily fusible slag containing oxyd of lead, 
which also exercised an oxydizing influence upon the impurities contained 
in the iron, while at the same time the oxyds thus formed united with 
the slag. After an hour and a half from the time of charging, the iron 
was made into balls, these were shingled, and without difficulty rolled into 
puddled bar. In the other furnace, in which the iron was puddled in 
the usual manner, it was two and a half hours before the puddled balls 
could be taken out of the furnace, and, notwithstanding the greatest care 
was exercised, these crumbled to pieces when struck with the hammer, 
and rolling into bar was not to be thought of. Besides this, the loss in 
weight when the litharge was employed was but 1 1 per cent, while in 
puddling this iron by the ordinary process the loss was 18 per cent. The 
puddled-bar obtained from puddling with litharge proved neither hot 
or cold short, and was of sufficiently good quality to oe forged into iron 
for scythes. A repetition of the experiments gave a confirmation of these 
results. Richter adds, that in some instances the use of metallic lead may 
perhaps be preferable to litharge. — B. u. JS, Jahrbtichj x, 505. o. j. b. 

5. On the amount of manganese in same varieties of iron, — ^It is well 
known that iron reduced from spathic ore, and other ores containing man- 
ganese, not unfrequently contains a considerable percentage of manganese. 
In the variety of pig-iron called by the Germans Spiegeleisen {mirror- 
iron\ the manganese nas been estimated by difierent chemists to be from 
4 to 7 pr. ct In 1860, Dr. EL List published an analysis of a white-iron 
from RiUblinghausen, made from a mixture of ores containing from 20 
to 25 pr. ct. of oxyd of manganese, in which he found but 380 pr. ct of 
manganese. As the ore was so rich in manganese, List concluded that 
the iron obtained from its reduction must contain the maximum amount 
of manganese — ^that iron could not take up more than 3 80 pr. ct. manga- 
nese, and that the earlier analyses giving more than this must be incor- 
rect (Folytechnisches Journal, civ. 11 9!) Prof. Richter of Leoben has, 
however, reviewed List's results, and shows that the differences in the 
manganese content of iron smelted at different furnaces, or at different 
times does not necessarily depend upon the quantity of this substance in 
the ore, but upon the temperature of the furnace, and the relative amount 
of coal used in the reduction. The higher the temperature, and the larger 
the proportion of coal in the charge, the greater will be the relative 
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amoant of manganese reduced. The basic or acid nature of tbe slag has 
a{flo an important injQuence on the amount of the reduced manganese — it 
is easily reduced from a basic slag, but with considerable difSculty from 
an acid slag. Richter gives analyses of Spiegekuen from Jauerburg in 
Camiola and Theresienthal in Bohemia : 

Jaaerborf. ThereilenUiaL 

Sulphur, 0*078 .... 

Silicon, 1-902 2-782 

Manganese, 7*678 22*188 

Car^n, • • . • 2*811 

The extraordinary amount of manganese found in the specimen from 

Theresienthal so influenced the properties of the iron, that it was not 

magnetic, and had not the power to throw down copper from a solution 

of chlorid of copper, it simply reduced it to sub-chlond. 

Richter further remarks that the same mass of iron may contain more 
manganese in one part than another, this is due to the tendency man- 
ganese has to separate from the fused mass, and the upper portion of a 
'^ig" may thus contain more manganese than the lower portion. — B. u. 
n. Jahrhuch^ xi. 295. a. J. b. 

IV. AGRICULTURAL CHEMISTRY AND VEGETABLE PHYSIOLOGY. 

\, On the Nature of the Gas produced from the Decomposition of Car* 
honic Acid by Leaves exposed to the Light ; by M. Boussinqault. — ^An 
interesting paper in Ann. Set, Nat.^ {Bot.\ 4th series, xvi, p. 1-27, 1862. 
Referring to tne history of discovery in respect to the relations of plants 
to the atmosphere, Boussingault remarks, that Bonnet first took notice 
of the emission of air from the surface of leaves ; Priestly recognised 
this air to be oxygen ; Ingenhous showed the presence of light to be ne- 
cessary ; and Senebier proved that the oxygen gas eliminated by leaves 
under the light of the sun came from the decomposition of carbonic acid 
gas. Theodore de Saussure, nearly at the beginning of the present cen- 
tury, ascertained the fact, (which has since been often overlooked,) that the 
volume of oxygen gas produced was not quite equal to that of carbonic 
acid decomposed ; and also that nitrogen gas was always evolved, to an 
amount about equal to that of the oxygen gas which had somehow disap- 
peared. He supposed that this nitrogen came from the substance of the 
plant, — ^not considoring, what is now obvious, that the substance of the 
plant did not contain, and therefore could not have furnished, any thing 
like this quantity of nitrogen. 

In modern times, Daubeny was unable to obtain from loaves oxygen 
gas free from azote ; and Draper states that he found the astonishing 
araonnt of from 22 to 49 per cent of the gas emitted from the leaves of 
Pinus tisda and Poa annua to be nitrogen. The first step towards the 
elucidaHon of the matter was made by Olodz and Gratiolet, who, expos- 
ing the leaves of a common Pond-we«d [Potamogeton perfoliatus) in 
water slightly impregnated with carbonic acid^ found the first day 15*70 
per cent of the gas eliminated was nitrogen; the second, 13*79; the 
third, 12*00; the fourth, 10*26; the fifth, 9*53; the sixth, 8*15; the sev- 
enth, 4*34 ; the eighth, 2*90. That is, the oxygen gas grew purer and 

Ajc Joub. &ci.-^coso Saam, Vol. XXXY, Na 103.^Ja]I., 1868. 
16 
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purer, ezaody as if the atoto retained in the tisBuee of the plant, or in the 
water, was gradually expelled by the oxygen. Similar experiments were 
made by Boussingault in 1844, oonfirming these results; and also, 
later, a set of comparative experiments, with and without leaves, which 
confirmed the truth of the conjecture as to the source of most of the ni- 
trogen. But, after all, he could not obtain any oxygen gas free from 
azote. 

Boussingault now devised a new method of proceeding, by which he 
avoided the difSculty about extraneous nitrogen, <&c The mean results 
of 25 experiments (which are detailed particularly in the memoir), made 
with a variety of plants, are, that 100 measures of carbonic acid gas, 
decomposed by foliage under the light, gave 97*2 of oxygen gas ; and 
that 1*11 of azote hhd appeared which, from the plan of the experiments, 
could not have come from the water, nor have been contained in the 
plant 

At this point Boussingault raised the question whether this gas, which 
remained after the absorption of the oxygen by the pyrogallate and the 
carbonic acid by potassa, was necessarily and really nitrogen. A suite of 
experiments, devised and executed in this view, brought out the interest- 
ing result that the supposed azote, which, moreover, corresponded very 
nearly with the amount of oxygen ffas that had disappeared, was oxyd of 
carbon, i e. carbonic oxyd ! There is also a little protocarburet of hydro- 
gen. So ^ foliage during the decomposition of carbonic acid does not 
really emit nitrogen gas, but with the oxygen gas emits some oxyd of 
carbon and some protocarburet of hydrogen, and these combustible gases, 

like the oxygen, are produced only under the light of the sun In other 

terms, to keep strictly within Uie conditions of the experiments, these 
gases constantly accompany the oxygen of which the sun determines the 
production, when it acts upon a vegetable submerged in water impregna- 
ted with carbonic acid." Is this ako the case when carbonic acid is de- 
composed by foliage in the air ? 

Boussineault concludes his paper with the remark, that the earlier 
observers looked at their discoveries rather from the hygienic than the 
physiological point of view ; that, while Priestly announced bis brilliant 
discovery by the statement that plants purify the air vitiated by combus- 
tion or by the respiration of animals, it is curious enough that a century 
afterwards it should come to be demonstrated, before the Academy of 
Sciences, that probably the leaves of all plants, and certainly those of 
aquatic plants, while emitting oxygen gas which ameliorates the atmoe- 
phere, also emit one of the most deleterious of known gases, carbonio 
oxyd \ He closes with the pregnant and natural query, whether the un- 
healthiness of marshy districts is not attributable, at least in part, to the 
disengagement of this pernicious gas by plants ? 

We add, that what strikes us with most surprise, is to learn that if 
these results are true, the vegetable machinery would seem to work at a 
loss, and with a real, though it be a small, waste of material t When 
any carbonic acid taken into the leaves passes off unchanged, so much 
work is not done ; but there is no waste or loss in the process of manu- 
facture. But, looking at the food of plants and their products, — compar- 
ing the raw material with the man&ctured articlf, — it seems apparent 



Digitized by VjOOQlC 



AgricmUmmd Ckmmatry. 



13S 



thai any carbonic acid which is reduced to carbonic ozjd, and giren off 
as such, is so much loss or waste I We may avoid this unwelcome con- 
clusion by the supposition that the carbonic oiyd and carburet of hydro 
gen are products of the decomposition of some of the vegetable matter 
co^taoeous with vegetable assimiUition, bat no part of that process itseld 
This is the more probable, since it cannot reasonably be supposed that 
carbonic acid supplied to the ibliage is resolved into oxygen and carbonic 
ozyd and both set free, — which seems to be the alternative. a. g. 

2. Content of Starch in various Seeds, — Dragendorpp, applying the 
method already noticed, (p. 116) for estimating starch, found the follow- 
ing percentages, which are interesting, either as serving to compare the 
results of bis method with those obtained by others, or on account of 
including some seeds of which hitherto no analyses have been attempted. 
Dragendorff finds that in the seeds of colza and mustard the starch does 
not exist in the form of grains ; but in an unorganized condition (/orm" 
lose Starke of Schleiden). In the seeds of the Leguminosse, Dragendorff 
supposes a new and undescribed carbohydrate to exist, which has been 
confounded with starch hitherto, but which, unlike starch, is soluble in 
potash solution. 
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7-9 
28-6 

6*2 
18-4 
22-9 
80-6 
211 
10-4 

6-9 



8. W. J. 



8. Peat-sandstone, — According to Dr. Meyn there occurs in the heaths 
of Hannover a kind of moor-bed pan, which consists of sand cemented by 
peat; though on account of its color it is generally thought to be either 
bog-iron or iron-sandstone. It is formed by the evaporation of bog-water 
from a nearly pure quarti sand. The grains of sand first acquire a yel- 
low, then a brown, and finally a dark brown or black color. When the 
peat solution evaporates, the peat is led in a form no longer soluble in 
water. It gradually fills up the interstices of the saad and makes an im- 
penetrable mass, possessing a good degree of hardness and tenacity. 
When this peat sandstone is placed in ammonia a dark solution of humic 
acid is obtained, and nothing bat white sand remtan^.—Henneber^s 
Journal^ 1862, p. 344. s. w. J. 

' A sweet and mealy turnip grown on li^t soils for table use. 
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4. On the oecurrence of Silica in the higher Plants. — The existence of 
considerable quantities of silica in the bamboo, in the equisetams, in the 
grasses and sedges has long been known. 

The numerous analyses of the ashes of plants which we now possess, 
indicate that this substance is an invariable ingredient of the higher 
plants when they grow in natural soils. We find it in fact in nearly all 
parts of agricultural and forest plants. The seeds of the bean, quince, 
lemon, miuider and flax are among the few parts of plants in which it 
has not been detected. 

In the ash of the wood of most common forest trees, it ranges from 1 
to 8 per cent; in the Carpinus betul it is as high as 4-97 per cent, (Fr. 
Schuize) : in the Pinus sylvestris^ 839 per cent, (Levi) : in the Pinus 
picea 2001 per cent, (Hertwig). 

In the ash of leaves silica is more abundant than in that of wood. The 
ash of turnip leaves contains 3 to 10 per cent, (Anderson) ; of Pinus picea^ 
10-79 per cent, (Fr. Schuize) ; of the hop, 12-14 per cent, (Nesbii) ; of to- 
bacco, in one case, 1765 per cent, (Fresenius and Will); of the beech, 
Fagus sylvatica, 26*7, and the Oak 30*94 per cent, (Henrici). The ash 
of oat leaves contains 11-42 per cent, (Arendt), 16-68 per cent, (Norton). 

In the harJe^ rind or cuticle of plants, silica appears to be most abun- 
dant. In the ash of the bark of the beech there is 17*97 per cent, (Wil- 
helmi), in Prunus avium 2l'S per cent, (Hoffmann). The most remarkable 
dicotyledgnous plant in this respect is the Hirtella silicea or Canto tree of 
South America. Henrici found in the bark of this tree 84*4 per cent of 
ash of which 96*17 per cent was silica. The bark is very firm, harsh and 
difficult to cut like a soft sandstone. CrUger states its ashes are used by 
the natives of Trinidad to mix with clay for making earthen vessels. 

In the ash of the rind of the bamboo there is 70 per cent ; in that of 
the Chamerops excelsa 90 percent; in the ash of the Equisetum hyemaU 
^7-52 per cent of silica, (Struve). In the bamboo we have, so to speak, 
silicious calculi — the Tabashir. 

As to the condition of the silica in the plant, Arendt has shown that in 
the oat plant it is to a great degree insoluble (see table below), and his 
investigations of the oat in different stages of growth, further show that 
silica when once deposited in the tissues, suffers no subsequent change of 
place, as happens with other ingredients. 

The position of silica in the plant is seen, from the percentages above 
quoted, to be, in general, at the surface. Although it is found in all parts 
of the plant, yet the cuticle is usually richest, and this is especially true 
in cases where the content of silica is large. Davy in 1799 drew atten- 
tion to the deposition of silica in the cuticle, and announced the idea that 
it serves the plant an office of support similar to that enacted in animals 
by the bones. 

That silica assumes the form of the cells in the cuticle of the Equise- 
tums and Deutzias, is well known. Kindt finds that the hairs of nettles, 
Wicke that the hairs of hemp, hops and other rough leaved plants are 
incrusted with silica. According to Wicke the leaves of many forest 
and fruit trees when cautiously incinerated, leave a silicious skeleton that 
preserves the form of the epidermis, Mohl has minutely studied the po- 
rtion assumed by silica in many plants. He finds that in some leaves, 
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<m1y the upper, in othem, both sides contain silica in the epidennal cells. 
In some the hairs alone, in others the hairs and epidermal cells also, are 
incrusted with this body. In Deutzia and Fictia dastica the Tatcular 
tissue is incrnsted with silica. Wicke found that the bark of the beech 
and maple, Acer pseudoplantanuSy are coated with bilica. This is especially 
true of the beech which is literally enveloped in a silicious shirt of mail,- 
whence the smooth and undecaycd surface which its trunk presents. From 
the inner barfc — bast-fibre — of flax, Wicke obtained after destruction of 
the organic matter, well characterized elongated cell-skeletons of silica. 
In the ashes of old linen he found 28 per cent of this substance. In the 
fibers of Manilla hemp, Mu$a textilis^ Aloe hemp. Agave Ameriranay'iie'w 
Zealand flax, Pkormium tenaz^ all tenacious textile material, Wicke found 
as in flax, the entire cells incruste<l with silica. In cotton fibre it is want- 
ing. In jute, CorchnruB tfxUlis^ some itells arc partially incrusle«l. Wicke 
concludes that the durability of textile fibres is to a degree dependent on 
their content of silica. 

The function of silica appears to be, in case of the grasses, sedges and 
equisetum^, to give rigidity to the slender stems of these plants, and ena* 
ble them to sustain the often heavy weight of the fruit Two circumstan- 
ces, however, embarrass the unqualified acceptance of this notion. The 
first is, that the proportion of Filica is not greatest in those parts of the 
plant which would most appear to require its presence. Thus Norton 
(this Journal, [2,] vol. iii, pp. 236-6) found that in the sandy oat the 
upper half of the dry leaf yielded 16*22 per cent ash, while Uie lower half 
gave but 18*66 per cent The ash of the upper part contained 62*18 per 
cent of silica, while that from the bottom part had but 47*79 per cent of 
this inf^redient According to Arendt (Dm Wachittkum der Haferpftanu^ 
p. 180) the different parts of the oat contain the following quantities of 
silica respectively : 

Amoant of tilica Id 1000 
parts of dry substance. 

Lower part of the stem. 
Middle port of the stem, 
Upper part of the stem, 
Lower leaves. 
Upper leaves. 

We see then plainly that the upper part of the stem and leaves contain 
more silica than the lower parts, while the lower parts certainly need to 
possess the greatest degree of strength. 

In the second place the great variableness observed in the same plants 
and in the same part of the plant, as to the content of silica, would seen^ 
to indicate that this substance is to some degree accidental. 

In the ashes of ten kinds of tobacco leaves, Fresenius and Will found 
silica to range from 6*14 to 18*39 per cent 

The analysis of the ash of 18 samples of pea-straw, grown on different 
soils from the same seed during the same year, under direction of the 
** Landes Economic Collegium*' of Prussia, gave the following percentages 
of silica, viz: 0*66; 0-76; 2*80; 2*32; 2*80; 8*29; 8*67; 6*16; 6*82; 
803; 8*32; 9*77; 21*86. Analyses of the ash of 9 samples of colza- 
straw, all produced from the same seed on different soils, gave the follow- 
ing percenUges: 1*00; 1-14; 8*02; 3*67; 4*66; 6*08; 7-81; 11*88; 
17*12.— Jbunio/ fur prakt. Chem^ xlviii, 474-7. 
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Such instanoes might be greatly multiplied, and they have oondneted 
to the opinion that a part of the silioa is accidental, a notion further soa- 
tained by the fact observed by Saussure, the earliest investigator of the 
composition of the ash of plants {Becherches sur la Vegetation^ p. 282), 
that plants raised on a silicious soil are in general richer in silica than 
those grown on a calcareous soil. Norton found in the chaff of the 
Hopeton oat from a light loam 66*7 per cent, from a poor peat soil 50*0 
of silica, while the chaff of the potatooat from a sandy soil gave 70-9 
per cent. 

Knop has recently published an account of the production of a maize 
plant that yielded 140 ripe seeds and had a dry weight of 60 grms. in a 
medium so free from silica that a mere trace of this substance could be 
found in the root, but half a milligramme in the stem, and 22 milli- 
grammes in the 16 leaves and sheaths. It was altogether absent from 
the seeds. 

The ash of the leaves of this plant thus contained but 0*54 per cent of 
silica and the stem but 0*07 per cent Way and Ogston found in the 
ash of maize, leaf and stem together, 27*98 per cent of silica. 

Knop is inclined to believe that the little silica he found in his maize 
plant was due to dust and did not belong to the tissues of the plant He 
remarks, ** I believe that silica is not to be classed among the nutritive 
elements of the graminese, since I have made similar observations in the 
analysis of the ashes of barley." 

Knop does not inform us as to the firmness of the stem of this plant 
It would seem however that while silica is not essential to the nutritive 
process in vegetation — ^is not required for the perfect elaboration of all 
the cells and organs of the plant — ^it is useful or even needful to consol- 
idate the tissues, and thus to insure the vegetable structure against me- 
chanical injury. The fact of its presence in variable amount and its most 
abundant occurrence in the upper and outer parts of the vegetable struc- 
ture would indicate that the plants which contain it in large quantity 
oppose in their root surface no obstacle to its entrance, and that within 
tne plant it obeys to a great extent the ordinary laws of diffusion until it 
is made insoluble by losing the colloid and assuming the crystalloid con- 
dition ; or until it is arrested by the plant-tissues in a manner similar to 
that by which fabrics of dead cellulose attach to their surfaces the ingredi- 
ents of mordants and dves ; or finally until it is left in the cuticular cells 
as a simple residue of the evaporation of the water that 4s perpetually 
streaming from the soil through the plant into the atmosphere, s. w. j. 

V. 3£INEBAL0GY AND GEOLOGY. 

\, Ona variety of Chilena from Lebanon county^ Pennsylvania, — ^The 
following important notice of the remarkable octahedral galena, from 
Lebanon county. Pa., has been received from Dr. Torrkt. 

" Prof. Gborgb J. Brush. — My dear sir : It is now more than two years 
since I gave you specimens of galena from Lebanon county, Pennsylva- 
nia, which exhibited a remarkably distinct octahedral cleavage. It was 
brought to me to be assayed for silver, and proved to be highly argentifer- 
ous, containing 179-^ ounces of silver to the ton. From the same locality 
there were other specimens of galena, even richer in silver, but having the 
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ordniaiy cubical deavage. The octahedral yariety was freely cKstriboted 
amoDg my mineralogical friends, but I was deterred from frilfilling my 
promise to give you a notice of it for publication, from baring been told 
that a similar mineral had already been described. Not having been able 
to find any account of an octahedral galena and being assured by yoa, 
that none such has been recorded in the numerous works that you have 
consulted, I send you a short notice of the mineral. 

It is said to occur in small masses dinseroinated through limestone, 
and is obtained while quarrying the stone for the purpose of converting it 
into quicklime. The mineral is brittle, like common galena, and the fresh 
surfaces have a strong and rather peculiar lustre. The fragments are all 
portions of octahedra, very sharply defined. In a few instances I have 
succeeded in obtaining cubes and cubo-octahedra by cleavage. When 
smtAl pieces of the mineral are crushed, but not ground fine, the microscope 
detects some cubic particles. After being moderately heated in a test tube 
over a spirit lamp, a distinct cubic structure is developed. It is remarkable 
that no decrepitation attends the strong and sudden heating of the mineral. 

Notwithstanding the eminent octahedral cleavage of this galena, I 
think it is pseudomorphous, possibly after fluor, although I cannot learn 
that fluor has ever been found associated with the ore. The natural joints 
of a crystal may remain after its composition is wholly changed ; as is the 
case in Harrisite and other minerals ; and it may still cleave readily, and 
only in the direction of these joints. Should my opinion that this galena 
is pseudomorphous not prove correct, we must conclude that sulphid of 
lead is dimorphous, or even trimorphous, if the crystals from Bemkastel, 
recently examined by Breithaupt, and noticed by you in the Tenth Sup- 
plement of Dana's Mineralogy, were true hexagonal prisms. 

Yours truly, John Torrbt. 

New York, Dec. 16th, 1862." 

In connection with Dr. Torrey's important observations, it is appropriate 
to quote here the result of some interesting experiments made on this and 
other varieties of galena communicated to me by Prof. J. P. Cooke, under 
date of March 26th, 1862. Prof. Cooke says : **I have at last examined 
the galena, and hasten to send you my preliminary report The octahe- 
dral cleavage is very perfect I have measured the cleavage angles, on a 
large number of specimens, and they are all either 109^ 28', the angle 
between two octahedral faces over an edge, or 70^ 32', the angle between 
two octahedral faces over a solid angle. But although the octahedral 
cleavage is made the easiest, this variety of galena has also the natural 
cubic cleavage perfectly distinct, and quite as readily obtained as in ordi- 
nary galena. The reason that this is not generally noticed, is undoubtedly 
owing to the extreme facility of the octahedral cleavage which gives at 
once its direction to the fracture, unless special care is taken. I succeeded 
however in developing the cubic planes on every piece I tried, and in some 
cases merely by the pressure of the finger nail on the acute edges of the 
fragments. I enclose a small piece, which is an irregular octahedron, bar- 
ing two cube planes at opposite ends. On this I measured the angle be- 
tween the octahedral and cubic planes, equal to 125^ 16', although in all 
these measurements there is an uncertainty of a few minutes, owing to the 
imperfect reflection of the planes. It then occurred to me that perhaps 
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ordinary ffalena might have an octabedral as well as cubic clearage, and 
that the first might be so marked by the great facility of the last, as to 
have escaped notice. I have tried several specimens of galena, and in 
almost every instance I have succeeded in detecting traces at least of oo- 
taledral cleavage. In some cases it was perfectly distinct I enclose 
two small fragments. On one you will notice a very laree octahedral 
cleavage plane. On the other there is a small octahedral plane on one of 
the cube angles. I did not succeed in obtaining this cleavage with a 
chisel and hammer, for when I struck in the direction of the octahedral 
plane, I immediately knocked ojQT a number of small cubes. But by 
crushing in a steel mortar small cubic masses of the mineral, I could pick 
out among the fragments occasionally one with octahedral planes like 
the two I enclose. As the matter stands now, it would appear that 

SJena has both octahedral and cubic cleavage ; that in ordinary galena, 
e cubic cleavage is the easier ; while in this I have examined, the octa- 
hedral is the easier. The octahedral cleavage is therefore nothing ab- 
normal, but merely an unusual development of a constant condition. It 
will not, therefore, I think, be necessary to resort to any pseudomorphism 
to explain this peculiarity, which entirely disappears in this new view of 
the case. May not the cause of this unusual facility of the octahedral 
cleavage in this new variety be simply the pressure to which the vein has 
been subjected ? My experiments with the crushing mortar look that 
way ; and I mean to make further experiments before long with a hydro- 
static press.** In a subsequent letter, dated April 11, 1862, 

Prof. Ck)oke gives the results of his experiments with a hydraulic press. 
The galena from Rossie when crushed in a steel mortar with this press 
was found to give numerous examples of octahedral cleavage planes, while 
that from Freiberg gave very few, so **that it was necessary to hunt for 
some time to find one." Some specimens also gave indications of what 
appeared to be a dodecahedral cleavHge. 

Although Prof. Cooke's results apparently indicate that galena has an 
octahedral as well as a cubic cleav^e, still the reason of the eminent 
octahedral cleavage of the Lebanon galena remains unexplained. It 
may be that cleavage in one direction could be produced by pressure, 
but it is difficult for us to conceive that a cleavag3 in four directions, 
corresponding to the octahedral planes, should be thus produced. We 
trust that Prof. Cooke will give us the results of his further experiments 
in this direction, and will demonstrate by measurements that the cleav- 
age planes produced on the cubic galena are true octabedral planes. 

Fluor presents an analogous case 'of double, and even triple cleavage ; 
while the octahedral cleavage is perfect, and easily obtained in most 
varieties. Haidinger* has observed that the green fiuor from Alston- 
moor sometimes shows a distinct dodecahedral, and also a cubic cleav- 
age ; the blue fiuor from St. Gallen in Styria shows dodecahedral cleav- 
age, and the yellow fiuor from Saxony a cubic cleavage. Other mono- 
metric species may also show this double and triple cleavage, but we are 
not aware that any example has before been observed where the cleavage 
ordinarily secondary becomes the primary cleavage. In the Lebanon 
Co. mineral the unusual octahedral cleavage predominates over the or- 

' English tranalatioa of the Treatise on Mineralogy by F. Mohs, roL ii, p. 69, 
Edinbitfgb, 1826. 
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diiiary cubic deavaffe; while in the flaors just mentioned the perfect 
octahedral or normiU cleavage remains preeminent. 

The fact observed by Dr. Torrey, that the miueral developes a cubic 
structure by heat, has an important bearing in the consideration of this 
subject, and would seem to favor its being a case of dimorphism. But 
if it were a case of dimorphism, a difference between the specific gravity 
<^ this variety and that of ordinary galena would probably be observed : 
I find, however, that the Lebanon county mineral has a density of 7*63, 
which, although somewhat above that of ordinary cubic galena (7*568), 
does not offer any very great confirmation of its dimorphic character, 
especially as most works on mineralogy give the density of galena as from 
7'2 to 7*6. If a mass of this octahedral galena could be heated in a closed 
vessel at a red-heat, without decomposition, until the cubic cleavage was 
developed, it is possible that fragments from the centre of the mass would 
show a different density from the original mineral. This would certainly 
denote dimorphism, but to make the proof conclusive a thorough analy- 
sis of both the original mineral, and the fragments showing the different 
density should be made, in order to make it certain that the composition 
of the centre of the mass was unchanged by heat. o. j. b. 

2. Discovery of Remains of vertehrated animals provided with feathers^ 
in a deposit of Jurassic age; (L'Institut, Nov. 5th, 1862). — We take 
from the Bibliotheque Universelle the following r68um6 of the publica- 
tions made by A. Wagner and H. von Meyer on the feathered fossils 
recently discovered at Solenhofen. 

The principal specimen, the object of these communications, is to be 
found in the beautiful collection of fossils belonging to Mr. Haberlein 
of Pappenheim — a specimen which has been described at Munich by 
A. Wagner, not as the result of a personal examination, but after the 
report of an enlightened naturalist in whom the learned Bavarian anat- 
omist seems to put full confidence. H. von Meyer has since then figured 
in the Palceontograpkica a single feather, very well preserved, having 
both the shaft and the vane. They describe the specimens under Jwo 
different names, the former under that of Oriphosaurus, the latter under 
that of Arckceopteryx lithographica. 

The nature of the animal made known by these curious fragments is 
doubtful. Two hypotheses are possible. Either these feathers are those 
of a veritable bird, and it is necessary then to carry back the date of 
the appearance of this class, as has already been necessary for that of 
Mammals ; or they covered the body of a Reptile, and, contrary to all 
precedent, it is necessary to admit the existence of feathered Reptiles. 
The details which follow seem to render this last alternative rather the 
more probable one. 

The specimen of Mr. Haberlein is the one which furnishes the prin- 
cipal data for this discussion. It is an incomplete skeleton, lacking the 
head, the neck and the terminations of the anterior members. The 
feathers are preserved toward the base of the wings and about the region 
of the tail. According to the before-mentioned report, it is this latter 
part which is the most characteristic. The sacrum recalls the form of 
that of a Pterodactyl ; the tail which is six inches long is composed of 
Am. Joua. Sci.— Second Skbibs, Vol. XXXV, No. 103.— Jan., 1863. 
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namerous vertebne (20) dimiDisbing uniformlj, the last being the sTmiQ- 
est, a structare, in our view, more analogous to the organization of Rep- 
tiles than to that of Birds. The feathers are situated upon the bone m 
a manner entirely unique ; they are not set as in a fan, but grow on the 
two sides of the tail through its whole length, making an angle with it 
They thus form, as it were, a flat leaf-like expansion, the extremity of 
which is much rounded, and extends beyond the last of the vertebrae. 

The feathers of the wings are larger and form a fan upon each side, 
supported by a short and stout bone, badly preserved, which corresponds 
in position to the carpus. It is preceded by a fore-arm composed of a 
single bone (radius), and this by a humerus of equal length ; both are 
robust 

This spinal column, by its free lumbar and sacral vertebr«, recalls 
rather the Reptiles. The left posterior member is complete, the right is 
reduced to the femur and the tibia. The femur is a stout bone, the tibia 
is longer and more slender ; no fibula can be distinguished. The foot 
has no Reptilian characteristics, but on the contrary approaches some 
forms of ^Birds' feet. The tarsus is thick, composed of a single bone, a 
little shorter than the tibia, and parted at its extremity into three pullies 
to which are articulated three toes of nioderate length terminated by 
strong hooked claws. 

Upon the whole then, the animal has partly the characters of Birds, 
viz., the form of the foot and also the existence of feathers ; partly those 
of Reptiles, viz., the form of the spinal column, of the sacrum, and 
especially of the tail. It has some new and anomalous characters in the 
implantation of the feathers, both those of the tail and those of the 
fore-arm. ' 

Mr. Waener appears disposed to consider the reptilian characteristics 
as predommating. He relies moreover upon a consideration which ap- 
pears to us very just, in observing that the type of birds is singularly 
constant, without any marked aberrations ; while we are habituated to 
the fact that Reptiles are excessively variable. 

Note by James D. Dana. — Without Questioning the above conclu- 
sion as to the reptilian peculiarities of the feathered fossils, the writer 
would here present some other considerations which bear on the subject, 
and which he believes may aid in determining the nature of the species. 
Where evidence is so evenly balanced, collateral facts or principles have 
special interest 

1. The abnormal characteristics ascertained are not incompatible with 
those of the bird type. They are mainly (I) the peculiarities of the 
sacrum and the elongation posteriorly of the vertebral column ; and 
(2) the insertion of the quill-feathers in a line along either side of the 
tail thus formed. The last is, in fact a natural consequence of the form 
of the posterior extremity. Other minor reptilian features will proba- 
bly bo observed on a furUier study of the skeleton. 

2. The occurrence of abnormal forms as the earliest representatives of 
a typo is in strict accordance with the general tenor of geological history. 
All the synthetic types of Agassiz (or comprehensive types, as the writer 
has called them) are of this nature: the Ganoids, or fisbes with reptilian 
characteristics ; the stranger Lahyrintkodonts^ which have peculiarities 
of Batrachians united wiui some features of true Reptiles, etc. 
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^ A posterior elongation of the body is connected so profoundly 
vith inferiority of grade in the different types of animal life, and is so 
often presented among the species of early time, that it is the very one 
of all abnormal features which is especially to be looked for in the early 
birds. It is a case of veriehrated tails, as in the ancient Ganoids. See, 
further, the article by the writer on page 65 of this volume. 

4. The larger part of comprehensive types have become extinct, or 
nearly so. CyHideans, Cyathophylloid corals^ Trilobitei^ Labyrintho- 
donts^ Enaliosaurs, Lepidodendrtds^ Sigillarida^ the Dinotkere^ Sivatkere^ 
and others, are extinct; and BrachiopodSy Crinoids^ Ganoids, Cycads^ 
etc^ are far less numerous than in a former age. The extinction of an 
early type of birds having some admixture of reptilian characters, would 
therefore agree with the general system in the progress of life. 

The fact that birds have now small limits of variation, and reptiles 
wide limits, has therefore no great weight in this connection. 

5. The age of these feathered species was the Reptilian ; and in that 
age, nearly all the Vertebrates in existence had some reptilian features. 

The fishes, excepting the Selachians, were Ganoids; the Mammals 
were mostly, at least. Marsupials, and were allied to Reptiles in being 
semi-oviparous and in some other points. The coexistence of birds of 
a type having some reptilian characteristics, along with the Marsupials 
and Ganoids and the various Reptilians, would have made, for the age, a 
strikingly harmonious assemblage of species, consonant with known facts 
in other ages of the world's hbtory. 

6. As Mammals, or the superior class of Vertebrates, were represented 
in the world from the early Mesozoic, the probabilities are strongly in 
favor of the existence at the same time of Birds, species of an inferior 
class. The failure to discover fossils is not longer to be urged, provided 
the new specimens are of this class. At the same time it is to be con- 
sidered, tnat, for various reasons, which need not here be stated, the 
remains of birds are necessarily very rare .fossils ; they having seldom 
been met with in the Teitiary and Post-tertiary, although birds then 
existed, while Tertiary mammalian fossils are of common occurrence. 

7. Flying reptiles are exemplified in the Pterodactyly the wings of 
which were formed, nearly as in bats, by an expansion of the integu- 
ments of the side of the body and limb, this being proved by the exten- 
sion, for their support, of one of the fingers of each fore-limb. If, then, 
there were also nying reptiles in which the breadth of surface for the 
wing was produced by means of feathers, as in birds, there would have 
been two totally distinct methods of providing for Uie same variety of 
function in one single class of animals — which is altogether contra- 
natural. The Pterodactyl seems to teach which is the true reptilian 
method. 

[From an article by Mr. Henry Woodward in the " Intellectual Ob- 
server " for December, 1862, (an excellent scientific Journal of a popular 
character, being as it states a " Review of Natural History, Microscopic 
research and Recreative Science")* we cite the following additional 
particulars. The paper came into our hands after the above was in type. 
It is accompanied by a beautiful plate of the fossil. The relation to the 

* Poblisbed by Messrs. Goombridge A Sons, London. 
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ancient Ganoid in the yertebrated tail is recognized by Mr. Woodward* 
—Eds.] 

'* Fortunately for English palceontologists, through the exertions of 
Professor Owen and Mr. G. R. Waterhouse (the latter of whom made 
it the object of a special joamey to Pappenheim), this nniqae fossil has 
been acquired for the geological collection in the British Museum. 
Here it will be open to the observation of all the world. Before the 
issue of this present number, it will have been described by Professor 
Owen before the Royal Society, under the name of Griphomis longieau- 
datuSf who thus indicates his conviction that it is a bird,^ [In a note 
here appended, it is stated that Prof. Owen, at the last moment, decided 
to retain von Meyer's name Archtxopteryx^ still regarding it, however, 
as a bird.] 

" The head, neck, and dorsal vertebrae are wholly wanting. The right 
scapula and humerus and both the fore-arms are well preserved : the 
former bones are present on the left 'side, but imperfect; the fore-arm 
consists of radius and ulna ; a metacarpal bone is present on the left 
side, lying beside the radius and ulna ; there are also some small detached 
bones, which no doubt are'linger bones. Above the wing-feathers on the 
left hand may be noticed two small slender bones, to which sharp claws, 
similar to those of the foot, are articulated. These may have been used 
for clinginff, like those of the Pterodactyls and bats, or as offensive 
weapons, like the fighting spur with which the wings of the spur-winged 

goose of the Cape and Central Africa, the Chaja Screamer (related to 
le Rails) from Cayenne, and some others, are armed. 

"The 'merrythought,' or furculum is seen lying between the wings. 
The ribs, small and unbird-like, are detached, and scattered on the sur- 
fiace, as if the head, neck, breast and body had been torn off or eat^n 
out by some other bird of prey or small carnivorous animal, wandering 
at Tow water upon the estuarine flats bordering that ancient Oolitic sea. 

" The lower right limb is well preserved, and consists of femur, tibia, 
and tarso-metatarsal bones ; to the latter bone four toes are articulated, 
one hind-toe and three fore-toes, having severally 1, 2, 3, and (4?)* 
joints, as in all birdSj and armed with strong hooked claws. The Uiigh 
and shank only of the right limb remain. The pelvis is well preserved 
on the left side, showing the cup-shaped cavity in which the head of the 
femur moved.' 

The sacrum (so conspicuous in all known birds) cannot be traced in 
this skeleton, unless the stained surface of the stone indicates its remains. 
That one existed by which a few at least of the sacral 'vertebrae were 
firmly fixed together may be fairly concluded, for the hind limbs seem 
well adapted for hopping, running or perching ; and the wings (which 
evidently were adapted for fligh^ must also have received support, in 
proportion to their size, from tne body of the animal. 

The whole of the vertebras of the tail are completely and beautifully 
preserved. They are twenty in number, of a narrow, elongated form, 
the dimensions of which slowly but constantly diminish, so uiat the last 

' The fourth toe bones underlie the second and third, and cannot be certainly 
<x>unted. 

* The foseil is lying on its back, so that we view the underdde of its feathers and 
bones. 
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Ib the smallest. The feathers of the tail are attached in pairs to each 
vertebra throughout its entire length. It is in the form and number of 
the caudal yertebre, and the arrangements of the tail feathers, that the 
great and striking peculiarity of this remarkable creature lies." 

8. On 9ome additional species that are common to Carboniferous and 
Permian stratd, with remarks on the recurreney of Carboniferous species ; 
by Jambs W. Eirkbt. — We copy from Mr. Kirkby's paper the following 
list which will not fail to be of interest to American geologists, whose 
labors have already shown a similar blending of species in the two forma- 
tions as they exist in North America. 

lAH of Species occurring in Carboniferous and Permian Strata m Britain. 



Oarbooiferons Name. 
1. ChfraeanOmsfkrmosuSf Agassis 



2. T^ertbroMa saoculus, Martin, 
1809. Pigured in Davidson^s Mono- 
graph of Carboniferous Brachiopoda, 
pi. 54. 

3. Spbrifera Vrii, Fleming, 1828. 
Figured m Dav. Mon. Carb. Brach. 
pL54. 

4 SjnrilMna odopUeata, J. de C. 
Sow. 1827. Figured in Mon. Carb. 
Brach. pL 54. 

5. Camarophoria Cnunena. Martin, 
1809. Figured in Mon. Carb. Brach. 
pi. 54. 

6. Camaroj^utria rkomboideoj Phil- 
lips, 163a. Figured in Mon. Carb. 
BracL pi. 54. 

7. Athfris RoyssU, L'Eveill^ 1835. 
Figured m Mon. Carb. Brach. pL 54. 

8. Discina nUida, Phillips, 1836. 
Figured in Mon. Carb. Brach. pi. 54. 

9. Lxnpila mytiloides, Sow. 1812. 
Figured m Mon. Carb. Brach. pi. 54. 

10. f^neslella plebeia, M'Coy, 1844 
Figured in plate accompanying pres- 
ent paper. 

11. Cy4eree2bfigato,Mtinster,1830. 
Jahrbuch f. Min. p. 65. 

12. Cyikere inomata, M'Coy, 1844. 
Figured in Syn. Char. Carb. Fi 



pi. 



13. Cylhere {Bairdia) gracilis^ 
M'Coy, 1844 Figured in Syn. Char. 
Carb. Foes. pL 23. 

14. Ct/there {Bairdia) plebcktyRevuM 
(Kirkby). Figured in the plate accom- 
panying present paper. 



Permian Name. 

O, formosusy Ag., King, in Mon. 
Perm. Foes. England, p. 221 ; Howse, 
Ann. Nat Hist ser. % vol. xix, p. 33. 

T. eiongata, var. s^flataj Schloth. 
1816. Figured in Davidson's Mono- 
graph of Carboniferous Brachiopoda, 
pi. 54. 

jS. Clannyana, King, 1848. Fig- 
ured in Mon. Carb. Brach. pi. M. 

iSu msfoto, Schloth, 181a figured 
in Mon. Carb. Brach. pL 54 

C. Schlotheimi, Von Buch, 1834 
Figured in Mon. Carb. Brach. pi. 54 

C. globulina, Phillips, 1834. Fig- 
ured in Mon. Carb. Brach. pi. 54. 

A. pectinifera^ J. de C. Sowerby. 
1840. Figured in Mon. Carb. Brach. 
pL54. 

D, Kaninckiy Geinitz, 184a Fig- 
ured in Mon. Carb. Brach. pi. 54. 

jL. Credneri, Geinitz, 1848. Fig- 
ured in Mon. Carb. Brach. pi. 54. 

F. reiiformis, Schloth. 1816-17. 
Figured in the plate accompanying 
present paper. 

C. elongaioy Miinster (Jones). Fig- 
ured in Mon. Perm. Foss. pi. 18 ; and 
Trans. Tyne. Field Club, vol. iv,pl. 11. 

C. inomata, M'Coy (Jones). Fig- 
ured in Mon. Perm. Foss. pi. lo; 
Trans. Tyne. Field Club, vol iv, pi. ll. 

C (Bairdia) gracilis^ M'Coy (Jones). 
Figured in Mon. Perm. Foes. pi. 18 ; 
and Trans. Tyne. Field Club, vol iv, 
pi. 11. 

C. (Boardia) plebeia^ Reuss. Fig- 
ured in the plate accompanying pres- 
ent paper. 



Digitized by VjOOQiC 



134 Scientific Intelligence. 

1 5. Ofthere (Bairdia) Scha/uroUnanaj C. (Bavrdia\ Sdmarothiana^ Eirkby. 
Eirkby. Figured in the plate accom- Figured in tjie plate accompanyiDg 
panyinff present paper. present paper. 

16. FimUs Brandlingij Lindley. For the occurrence of these species 

17. Trignoicarpum J^fBggeraihiy in the Rothliegende, see Howse on 
Brong. the Permian f^ils of Northumber- 

18. Sigillaria rtniformisy Brong. land and Durham, in Annals Nat Hist 

19. Cakanites ijutqualisl?)^ LiudL ser. 2, vol. xix, p. 38. 

20. approrimatus, Brong. 

4. Geological Survey/ of Canada. — Report on the Geology of Canada. 
8vo, pp. 692 (incomplete). — We have at the last moment received this 
valuable document as far as printed. Many of the more important of 
its general conclusions we have already been enabled to place before oar 
readers, thanks to the kindness of Sir William Logan, Mr. Billings and 
Prof. Hunt The general description of the rock formations of the 
Province, occupies about 450 pages. The mineralogical and chemical 
history of these rocks follows, including the mineral species, the compo- 
sition of the stratified and unstratified rocks, and the mineral waters, 
filling about 220 pages. Then follow particular deecriptions of the eco- 
nomic rocks and minerals of the Province, and in an Appendix a com- 
plete list of the organic remains, with a large number of figures in 
addition to those given in earlier parts of the Report The two latter 
sections are still incomplete. We shall not fail to transfer to our pages 
firom this able Report, such new matters as will prove of general scien- 
tific interest. 

6. Descriptive Catalogue of a collection of Economic Mtnerale of Can- 
adcLy and of its Crystalline JRocks, (sent to the London Litemational Ex- 
hibition for 1862). Montreal, 8vo, pp. 83. — This catalogue, carefully 
prepared by Messrs. Logan ana Hunt, possesses much more than an 
ephemeral interest, from the large amount of valuable scientific and 
practical information it contains, and the excellent system with which 
it is arranged. 

VI. BOTANY AND ZOOLOGY. 

1. Genera Plant arum ad Exemplaria imprimis in Herhariis Kew- 
ensibus servata definita ; auctoribus G. Bentham et J. D. Hooker. Vol. 
I, pars I, sistens Dicotyledonum Polypetalamm Ordines LVI (Ranuncu- 
leas — Connaraceas). London : Pamplin, Reeve, Williams & Norgate, etc., 
1862, pp. 464, imp. 8vo. — The first words of the preface, **Linnieus 
Generis inventor fuit,*^ state a proposition which, it would seem, may be 

2uestioned, upon the authority of the person who ought to' know best 
linnseus himself, in the first edition of his Genera Plantarum, after due 
notice of Csesalpinus and others, gives to Tournefort the credit of estab- 
lishing genera in botany upon pure systematic rules ; and later, in the 
PhUosophia Botanica^ he declares that " Tournefortius primus characteres 

fenericos ex lege artis condidit." And further, in Gen. PI., ** Characteres 
08 (genericos) dum authores evolvo, reperio nuUos certos et fixos ante 
Tournefortium^ ut ipsi non immerito inventionis gloriam circA genera con- 
oedere debeam." Accordingly, the Tournefortiau genera which he 
adoptS) as well as those of Plumier, d^c, are uniformly acknowledged as 
such. So are they by Jussieu, as would naturally be expected, and to a 
good extent by Endlicher. The practice now introduced, of citing all the 
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earlier genera as if thej originated with Linnaeus, is therefore an innova- 
tion, — a bit of radical reform, — which may be deferred to, not as of right, 
but as practically convenient, at a time when systematic botany has full 
load enough to carry without dragging on more of the past than is strictly 
needful. Indeed, if the alternative be between this, and the practice of 
a few pedants, sucl\ as Sprengel, who, taking their cue from the name 
rather than from the thing, would trace our genera back to the mediaeval 
herbalists, or even to Theophrastus, Plmy, £o., there could be but one 
opinion as to the proper course to pursue. That we are not shut up to 
either alternative is shown by the clear and consistent course adopted by 
LinnsBuSf-and followed by Jussieu and their principal successors. A 
practice thus sanctioned might well enough be continued. 

Our fault-finding (if such it be) may end where it began, with the first 
line of the book. The first edition of the Genera Plantarum of Linnseus 
was published in 1737, the sixth, in 1764; that of Jussieu, ^Secundum 
Ordines Naturales dUposita, appeared in 1789; that of Endlicher, be- 
tween 1836 and 1840. The present much-needed work, if less erudite 
than that of Endlicher, is more scientific. Endlicher, the best of com- 
pilers, appeared to know all that had been written about plants; Bentham 
and Hooker know the plants themselves. The former digested generic 
characters admirably from the authorities, rarely supplemented by original 
observations. The latter rely upon their own investigations, or verify 
those of others, and compile only in the rare case of Uie total want of 
materials, — which with their advantages rarely happens. Endlicher's 
characters are models of stvle ; but the formula, like that of Linnaeus, 
involves constant iteration of phrases which are ordinal rather than gen- 
eric Bentham and Hooker's are more synoptical and difierential, more 
in the manner of Jussieu, apd are not less remarkable for the intimate 
knowledge and sound judgment which they everywhere reveal. The lat- 
ter is especially shown, also, in the limitation of genera ; and we may 
hope that this work will take a leading and most influential part in the 
reaction against the view that genera are the lowest definable groups of 
species, and the practice of subdividing them accordingly upon single and 
purely technical characters. Where to draw the line and fix the grade 
of genus, which is so important because it carries the leading name of the 
plant, can seldom be determined by general rules propound^ beforehand. 
It is a matter of judgment, not to say insight; and in this the genius of 
Linnaeus was preeminent The late Nees von Esenbeck may be taken as 
a good — ^indeed the worthiest — exponent of the tendency to generic sub- 
division which characterizes the botany of the last twenty or thirty years. 
The present work will mark the extent of the reaction in this respect 

Another excellent feature of the present work is found in the conspec- 
tus of the genera prefixed to each order. In this the characters of the 
tribes and other divisions are given, and these are not repeated in the body 
of the order, which saves room. We observe, also, that the authors 
mostlv have but one grade of groups bearing names under the order, 
and tnat is tribe, except under SapindaceoB, where five suborders take their 
place, the DodonecB being disposed as of equivalent value with the Acer- 
ineas and the Staphylece, And the Lardizabalece, reduced to Berberidea 
by a happy foresight (a new Chilian genus having since turned up in. 
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Confirmation), stand only as a tribe of that or^. We peroeive bowerar 
that in BanunculacecBy stibtribes appear (probably left by an oversight,) 
and that in Papaveraeem both suhorden and iT%be9 are admitted, the for-* 
mer in what we take to be the proper sense of the term, viz. ; where 
the type is so far peculiar, or the characters of such moment, that a rea- 
sonable question may be raised whether the groups are not entitled 
to ordinal rank ; e. g. FumariecB, and the like. Of course there can be 
no question of suborders in such an order as Crucifera, 

Following the conspectus of the true genera of each order, eidnded 
genera are mentioned, and the place where they are severally to be sought 
is indicated. Reduced genera are mentioned, and often criticised, at the 
close of the account of the genus to which they are referred. Abnormal 
forms, or exceptions to the general character of an order, are particularly 
specified in paragraphs which follow the ordinal character, — a great help 
to the student 

Finally, the general sequence of the orders is based upon that of De 
Oandolle, which has become so familiar, beginning with the Polypetalous 
Dicotyledons, with HanuncuhcecBj &c, ; the scheme however being re- 
vised and improved in its details, and the orders grouped naturally into 
cohorts, which in rank answer nearly to what Endlicher (following Brown's 
proposal) calls classes, and these, into a few series, which are somewhat 
equivalent to Endlicher's cohorts. The general scheme of arrangement 
appears in a Conspectus, separately paged, which is printed pari pcusu 
with the body of the work. As this volume will be at once in the hands 
of all working botanists, there is no occasion to point out, nor need we 
comment upon, the various changes or new combinations which appear 
even in this first instalment of the new Chnera Plantarum. The publi- 
cation of its immediate predecessor occupied four years, and this was a 
wonderful performance for a single person. Considering the greater 
amount of botanical research which the present plan requires, and the 
vast accession of materials to be elaborated, we cannot look for an ear- 
lier completion of this formidable undertaking from the conjoint labors 
of two of the best furnished and most industrious of botanists. A. o. 

2. Darlingtonia Calif arnica, Torr. — This most rare and curious pitcher- 
plant has last autumn been met with, by Professor Wm. H. Brewer, of 
the California Geological Survey, at what is supposed to be the original 
station. The locality. Dr. Brewer informs us, is " on the Sacramento 
trail, in the valley of the Upper Sacramento (not the Pitt River,) near 
'Tim Southern V about thirty miles south of Shasta Mountain. This is 
the only locality that I have yet seen ; but I bear of two other localities, 
one in the Sierras near San Juan, the other said to be on Scott's Moun- 
tain, over 200 miles northwest. The plant is very abundant in one small 
locality, on a hillside, with southern exposure, where a small stream of 
running water makes a narrow swamp; the soil gravelly; and with but 
little vegetable matter. All the older leaves contained many dead insects, 
but none contained water. .... The station is at the altitude of between 
2300 and 2500 feet, where snow falls during winter, but is exposed to a 
clear unclouded sun for some months in the summer. I shall forward 
seeds to several botanists in the hope that this fnteresting plant may be- 
come less rare." 
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A small supply of sonnd ripe seeds, received by the writer, have been 
disposed of to the best advaotage for ensuring their germination, after 
sacrificing two or three of the precioos stock in ascertaining their internal 
structure. The embryo is similar to that of Sarraeenia^ but the albumen 
is more farinaceous. Externally there is little similarity, as their shape 
is clavate, no rhaphe is apparent, and the seed-coat is thin, loosely cellu- 
lar, and beset all over, less thickly at the attenuate base, with spreading 
and stout, almost scale- like, bristly processes. The characters drawn from 
the seed, which complete the diagnosis of the genus, as presented in tech- 
nical language, are as follows : 

DARLiNeTOiriA. Semina basi attenuata obovato clavata, setts crassis 
(hand septatis e cellulis laxis testes membranacen exortis) undiqne squar- 
rosa; rhaphe inconspicua: tegmen tenue, ad micropylen attenuato- 
apicnlatum. Embryo parvulus in basi albuminis granuloso-farinaoei ; 
radicula cylindrica; cotyledonibus perbrevibus. a. o. 

8. Botanical Col/ectiona in the Rocky Mounlaint, — ^The botanical read- 
ers of this Journal are familiar with the results of Dr. Parry's reconuoissance 
of the mountains of Ck)lorado Territory, at and beyond the mining district, 
last year, that is, in the summer of 1861. The limited collections he then 
made being much in demand, and his desire for exploration still unsated, 
Dr. Parry revisited this interesting r^ion early last summer (1802,) ac- 
companied by Messrs. E. Hall and J. P. Harbour, the party ascending 
Pike's Peak, and also crossing the principal range into Middle Park, ^ 
Dr. Parry remained in the mountain region until autumn, for the purpose 
of collecting the seeds of Conifi»rsB. Having devoted much of his time 
to geographical and barometrical observations, the larger part of the 
botanical collections, except towards the close of the season, are due 
to the sedulous labors of his associates, Messrs. Hall and Harbour. 
Most of the ppecies collected in 1801, — often too scantily for general 
distribution — ^have now been gathered anew, and many additional ones 
have been secured, some of them of great rarity or novelty. Messrs. 
Hall and Harbour likewise collected the more interesting plants of the 
plains of Nebraska. A systematic enumeration of the plants collected, 
with characters of new species, &c., now in preparation by the present 
writer, will immediately be published. 

The principal collections of the joint expedition, distributed into sets 
under Messrs. Hall and Harbour's tickets, extend to 095 numbers. These 
sets will be extended by the addition of from 50 to 100 or more alpine 
l^ants from the special collection of Dr. Parry, distributed under and in 
continuation of his former numbers ; so that, in the whole, the flora of 
the Rocky Mountains will be adequately represented. The specimens 
are very good and well made ; and the collection as a whole is particu- 
larly interesting. Thirty sets are oflfered to botanists. About fifteen of 
them are nearly complete and full, and are offered at eight dollars the 
hundred numbers. The remainder fall off to 000 or 500 numbers, and 
tiie specimens often less copious ; these are held at six dollars the hund- 
red, at whicJi rate they are most desirable acquisitions, and they will 
doubtless be appropriated as soon as they are known. Applications may 
be addressed to Mr. Elihn Hall, Athens, Illinois, or especially to Prof. A* 
Gray, Cambridge. A. o* 

Am. Joub. 8gl— SxcofBTD Snovs, Voi*. XXXV, No. 108w— Jav., 1808. 
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4. 8pecie$ FiUcum; by Sir W. J. Hookbb, parts XIII and XIV.— 
The progress of this important work has from time to time been notioed 
in this Journal, and it has now reached the middle of the fourth Tolume* 
Part XUI begins with the ScolopendriecBy consisting of the genus Scoh^ 
pendrium^ which is here extended so as to include Antigramme, Schaff* 
nerioj and Camptosorus, Eight species are described, of which the first, 
S. vulgarej grows commonly in ^Europe, and has been found in Japan, 
but in the United States «eems limited to the station at Chittenango. S, 
ffemtonitis from the south of Europe, S. pinnatum from the Philippine 
Islands, the two species of Antigramme from Brazil, Schaffheria from 
Mezioo, our ^ Walking Leaf" and its Siberian relative, make up the 

fenus, which, thus constituted, is distingubhed from the Asplemm by 
aving the involucres arranged in pairs opposite to each other on con- 
tiguous veinlets. 

The remainder of part XIII and part XIV are taken up with the Ai^ 
pidiacecBy the numerous species of which are arranged in seven genera, 
DtdymoMcenOy Aspidiumy Nephrodiumy NephrolepiSy Oleandray Fady- 
tnia and Onocka, Of the first genus there is but one species, D, lunu- 
latOy Desv., having many synonyms, and growing in nearly all tropical 
lands. Aspidium includes all the Ferns with orbicular and peltate in- 
volucres, and is divided into sections Folystichumy with free veins, (7y- 
clodiumy with meniscoid venation, Cyrtotniumy with veinlets slightly 
united, and Uuaspidiumy with veins variously and compoundly anas- 
tomosing. For convenience of classification, in the last section is in- 
cluded uie group of species having compoundly reticulated venation and 
reniform involucres, constituting the genus Sagenia of Presl. All other 
Ferns with reniform involucres are put in the genus Nephrodiumy here 
including as sections Pleocnemioy the veinlets forming elongated costal 
areoles, Eunephrodium with connivent veinlets, and Lasireoy with free 
veins. This arrangement of the old Swartzian genus Aspidium is very 
convenient to the student, more comprehensible than the arrangement of 
Mettenius, and much more reasonable than the multitudinous genera of 
F6e and others ; but the placing in Aspidium of species having the techni- 
cal characters of Nephrodium (Sagenia) is a confession that this division 
into two genera is not perfectly natural. Among the Aspidiece with an- 
astomosing venation it will always be difficult to separate the species with 
reniform involucres from those' with orbicular and peltate involucres, so 
closely are they otherwise related, and thus it seems more natural to 
make but one genus of Aspidium, as Dr. Mettenius has done. 

Of Aspidiumy seventy-five species are described, and of Nephrodiumy 
one hundred and fifty-two. The species of Aspidium found in the 
United States are five ; A, LonchitiSy acrostichoidesy mumtumy aculeatum^ 
(which includes a host of synonyms and varieties from all parts of the 
world,) and A. juglandi/oliumy the Pkanerophlebia nobiliSy Liebm.^ 
which occurs in New Mexico. Of these, A. acrosiichoides and 4. muni- 
turn are exclusively American ; the latter, from the North West coasts 
being one of the handsomest of the whole genus. A frond of A. muni- 
tumy well covered with fruit, is one of the finest ferns ever seen in herba- 
ria. Our species of Nephrodium are ten ; N ThelypteriSy Novehoracensty 
patensy Filix-maSy {Asp, Ludovicianumy Kze, and iV. Floridanumy Hook.,) 
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Wjfidicm, (Asp. argutum^ Ejuilf.,) erUUUum, GMdieanum, margimde, fm- 
groM^ and spinuloium (including dilatatum), N. Novebora^rue, Goldi^ 
eanum and marginale are exclusively American. 2T. Novebdraeenst ia 
strangely a subject of doubt, as to whether it is really distinct from i\r. 
TkelypUris, Asp, Ludovieianum the author has not seen, but his iiT. 
Floridanum, figured in Filices ExoticcB^ is referred to N, FUix-matj 
though somewhat doubt&lly. The writer of this notice, who has seen 
the living Fern in Florida, is disposed rather to consider it a form of Asp. 
erisiatum, (See C%apmatCs Flora of the Southern States.) Good and abun- 
dant specimens of A. aryutum from California, and of the Florida and 
Louisiana species, are greatly needed to settle their not very obvious affinr 
ities. Asp. Bootii, Tuckerm. is not noticed in this work, though Lastrea 
eristata^ var. uliyinosa, Moore, which is the same tiling, is refenred to i\r« 
spinulosum. It is not impossible that A. eristatum^ may have to be 
united with A. spinulosum and dilatatum. The two former constanUy 
grow together, and there seem to be all degrees of intermediate forms. 

Of NephroUpis only six species are described, and it will not be easy 
io find places among them for all the forms which appear in herbaria. 
N. exaltata occurs in Florida. Oleandra^ a most natural genus, is rep^ 
reseuted by five species, all of them tropical. Fadymia prolifera is stiU 
retained as a genus, though hardly distinct enough from Nephrodium. 
Strutkiopteris is now known to have involucrate sori, and is therefore 
Tery properly united with Onoclea, the oldest name. The species of 
OwkUea will be given in part XV. 

Iliere occur here and there some typographical and other errors. On 
paee 60 the name draconopterum, which was given to a Fern from the 
Isthmus of Darien, is converted into dicranopterum, a good enough 
name, but not the original one, and not applicable to the pUnt referred 
to. So, on page 54, for Euasplenium^ Fuaspidium was intended. 

One who compares this Species Filicum with other systematic woribs 
on this extensive and difficult order will find that it is remarkable for 
the ease with which it enables the student to identify an unknown 
Fern. Many doubtful and little known species are omitted ; but if a Fern 
is described in the book, its name can almost invariably be found with 
ease and certainty. 

Folypodium and Acrostichum are the largest genera now remaining 
to be elaborated, so that the work wiU hardly need to be extended beyond 
a fifth volume, though a supplementary volume, of species discovered 
after the genera were arranged, will probably be added. 

It is to be hoped that the powers of this illustrious and venerable bot- 
anist may hold out, and his life be prolonged, to see the M\ completion 
of this work, and to enjoy his pleasant studies long thereafter. 

9. 0. B. 
ZOOLOGT — 

6. On the classification of the Brachyura^ amd on the homologies of the 
antennary joints in Decapod Crustacea ; hj Wm. Stimpsqn, M J).— Dr. 
Btrahl has recently been making some carcinological investigations, 
(see Jfonatsbericht der Kbnigl. Ahademie der Wissenschaften zu BerliMy 
1861, and Annals and Magazine of Nat Hist.^ London^ 1862,) which 
have led him to propose a new chiaeification of the higher Crustacea. 
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He considers the characters of the external antennsB, particularly of their 
second joint (basicerite), of paramount importance, and would divide 
the suborder Brachyura, in accordance with the^ characters, into four 
groups, namely, 

Orbata^ with the first two joints of the antenna only present, the rest 
wanting, as in Acanihocyelui. 

Liberata, with the basicerite free, as in Oncinqpui. 

Incuneata, with the basicerite wedged in between the pterygostomium 
and the epistome, as in Cancer. 

Perfusa^ with the basicerite completely united with the neighboring 
parts, as in Sienorhynehus, 

These differences are certainly of great importance, and have not 
generally received sufficient attention from carcinologists. But they 
can scarcely be used lor the primary subdivisions, as they are not coin- 
cident with characters of still higher value. By their use we should be 
required to dismember well-marked groups ; — ^to separate for instance, 
Macrocheira from the Maioids and Oecareinus from the Ocypodoids ;— 
while strange approximations would occur, as of Chicinopta with Myclir 
ris. Experience has long since shown us that it is impossible to group 
animals upon the variations of a single organ. 

Some of Dr. StrahPs conclusions are so surprising, that they may 
well require the closest scrutiny before acceptation. For example, he 
says : ^ The LeucosicB I consider to include only Dana'^ Leucoaideoy with 
Dorippe and EthuM, I separate the CalappidcB and MatuHdm from 
them, and unite them with the Parthenopina rejected from the Oxy- 
rhynchay This combination is justified "by the agreement in the situ- 
ation of the afferent canal of the branchial cavity and of the male sexual 
organs," etc. But the Calappida are entirely removed from the Par- 
thmopiruB in the structure of the mouth-parts; the buccal cavity is 
narrowed anteriorly so that the efferent branchial channels terminate 
at the middle inst^ of the sides of the endoetome, and are covered by 
the indurated summits of the lacinise of the first pair of maxillipeds 
(tritocheirognathites). Like the LeucoMea they are oxystomatous, as 
Milne-Edwards has shown. They indeed differ from these latter in 
the situation of the efferent canals, and should therefore be sepa- 
rated as a distinct group ; but they should no more be united to the 
PartkenopkuB timn should the Dorippidm^ which Dr. Strahl would unite 
with the Leueondea^ although these are far more nearly allied to the 
CalappidcBj not having the afferent canal covered by the exognath of 
the outer maxillipeds, which is the case in all Leucoiidea, 

Again^ Dr. S. remarks, '^ The genus Orapsus^ limited by the rejection 
of JUpiograpsva^ Metopograpiut^ eta, and represented by the species 
PharaoniSj Birigotus^ Webbi, etc., must be removed not only out of the 
OrapsoideOf but even entirely out of the Brachyura, because the struc- 
ture of tibe external antennee differs completely from that which prevails 
amongst the ^rachyura. Gh^apstiSy for instance, has no operculum at the 
base of the external antenie, but a perforated tubercle, as in the Macroura, 
and must therefore at least be placed among the Anomoura." Here we 
would have Leptograpsus variegatus and Grapsus striyoitts^ for instance, — 
forms so closely allied that thej are placed in ona and the same genus 
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by so skillfal a naturalist as Dana, — separated so widely from each other 
that the latter species is placed among the Anomoara ! Let ns examine 
fresh or wet specimens to ascertain whether Orapsus in reality has, at 
the base of the antenna, a structure so essentially differing from that 
found in ordinary Brachyura. Dried specimens are too commonly used 
in these investigations, and are very apt to lead to error. The ** oper- 
culum," spoken of above, is the coxal joint (coxocerite) of the external 
antenn», which is moveable in all crabs, even where the next (basicerite) 
is not. In a Maia for example, this coxal joint may be raised a little, 
80 that the membranous areola,' which occupies its postero-interior 
surface, may be partially seen. In Leptograp9U4 this areola is more ex- 
posed, encroaching somewhat upon the margin or outer surface of the 
coxal joint, or, in other words, this joint is kept permanently a little 
raised. In Orapius the coxal joint (here the " perforated tubercle" of 
Strahl) is still more evolved, and its sides are folded in, giving it a 
globular form, and contracting the areola, which is thus placed in a slit 
and becomes almost wholly external. The different form of the coxo- 
cerite in Orapsut is, therefore, the result of a simple modification, not 
of structural importance. In Dromia the coxal joint is also slit, at one 
side, but the areola is on the inner surface. This joint in Dromia is not 
'*so shrunken that only the tubercle remains." It is far larger in pro- 
portion than is usual in the higher Crustacea. Dr. Strahl says that ^ if 
we imagine the slit in the tubercle of Dromia carried out to one side, 
so that nere the peripheral margin is completely separated, we have the 
operculum of the Brachyura in its perfect form." But this prolon^tion 
of the slit would cut the coxal joint in two, which is not the case m the 
" operculum." For this " operculum" is truly the homologne of the 
coxocerite of Dromia and ffomarus in its entirety ; as may be seen by 
comparing with this part in Pilumnus, for instance, where the basicerite is 
not soldered to the contiguous parts as is usual in Cancroids, but is free 
and articulated directly with the "operculum" in the same manner as it 
is with the coxal joint in the other two genera named. Pilumnus^ we 
may remark incidentally, would be classed with Parthenope by the char- 
acter of its antennie. 

Dr. Strahl proposes new names for the first two joints of the external 
antennfe ; the first (coxocerite) he would call iniercalare ; the second 
(basicerite) armiger ; while the third (ischiocerite), he calls the first joint 
of the antenns, which is certainly liable to mislead. Professor Milne- 
Edwards, who has done so much towards elucidating the homologies of 
these joints, has given to them the names in bi^ackets, which are more 
appropriate ; for there is undoubtedly a perfect correspondence between 
them and the joints of the maxillsB or feet I believe it possible to carry 
the homology even further than the celebrated French zoologist has 
done, and that the antenna in question, like a foot or maxilliped, con- 
sists normally of seven joints. In the embryo of Hippolyte as figured by 
Kroyer (Monog. Fremst. a/ ffippolyte't Nordiske Arter, etc., tab. vi, t 

' The 8(H:alled tymoanum. It is very doubtful whether the auditory organ is 
ever here Mtuated. Kroyer has demonstrated (KonpL Dantke Videmk. SHtkab* 
Bhrifterf 1856, iv, 288) that a £ur more oompUcatea aaditorf apparatus exists at the 
base of the intenial anteniuB. 
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121), there are five distinct joints beyond the basicerite, which would 
make seven in all. Moreover they can be demonstrated in the adult 
Squilla^ AxiuSf and Pagurut, and particularly well in ffomarus, where 
the parts are more distinct from their large size. The " peduncle" of 
the antenna in the lobster is considered by Milne-Edwards to consist of 
five joints ; but a sixth is indicated at the base of the penult, on the 
lower side of the member. Here there is a small triangular piece, 
articulating with the second and third joints as well as the penult, per- 
fectly mobile, and dependent upon no one of these joints more tnan 
another. An additional evidence that this piece is the representative of 
a distinct joint is furnished by the fact that the articulations of the two 
proximate joints are in the same plane, and not, as should be the case 
were they normally contiguous, in planes perpendicular to each other. 
To complete the number (seven) of joints we nave the flagellum, which 
corresponds to the dactylus or terminal joint of the thoracic members. 
This homology is rendered probable by the occurrence, in the remark- 
able Hippidean genus Masiigopus* discovered by me in the Chinese 
Seas, of a multiarticulate dactylus to the chelipeds perfectly similar to 
the flagelliform terminal appendage of an antenna. 

The squamiform appendix of the antenna is attached to the second 
joint, and is homologous to the exopod of the feet, or the exognath of 
the maxillipeds, which has the same position. It is called scaphocerite 
by Milne-ESdwards, but would be more appropriately named exocerite^ a 
term indicating its relations with greater exactness, and corresponding 
in construction with that of its homologues. This appendage is normally 
two-jointed, as is seen in the embryo JSomaru* and in the adult Squilla; 
its basal joint is obsolete or coalesced with the terminal squamiform 
joint in adult Macroura and Anomoura, while in Brachyura the entire ap- 
pendage disappears with perfect development The little basal joint of 
the exocerite in embryo Jaomarus is mistaken for the " armiger" (basic- 
erite) by Dr. Strahl, who considers the large joint which supportfi both 
branches of the antenna as the ** intercaUre" (coxocente), on tlie ground 
that in the adult the third joint is articulated with both the coxocente 
and the basicerite. But this is so only in appearance ; — if the antenna 
in a fresh lobster or cray-fish be bent outward, it will be seen that the 
posterior condyle of the third joint articulates with the basicerite alone. 
The basicerite, in the embryo Decapod, is far from being the trifling 
joint seen at the base of the scale-like appendage ; but is, in fact that 
larffe supporting joint which is the first to miUce its appearance, and 
which often reaches, with its exocerite, a lai^e size before any trace of 
other joints, either coxal or terminal, can be perceived. In the figures 
accompanying the valuable observations of Dr. 0. Spence Bate {Phil, 
Tram.y 1858, pi. xl, f. B. 3, etc.), this character of the basicerite is well 
shown in representations of the Zoea of Carcinus mamas, H^re we 
have the joint in question very lai^e, armed with a long spine on one 
side and tiie exocerite on the other, while the rest of the antenna is in 
a rudimentary condition, and there is no coxocerite visible. This latter 
joint, with its areola, makes its appearance at a later date, at the base of 
the basicerite. 

' Proc Acad. Nat Sd. Philad., Dec, 1858. Not the Mattigcpui of Leiickart» 
which if a Sergute9, 
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The large comparative size of the ezocerite in the embryo, is in ac- 
cordance with what we observe in the gradations of adolt Cmstacea. 
Those lowest in the series have generallv the external branch of their 
members most developed ; as we rise in the scale, we observe the inner 
branch becoming more and more developed, while the outer branch is 
reduced and may disappear entirely. Compare, for example, the thoracic 
feet of some Schizopods with those of the Caridea and Brachyura. 

6. OhservalioM on the genus Unio^ together with deecriptions of new 
epeeies^ their $ofi partiy <md embryonic forme^ in the family Unionidm, 
Bead before the Academy of Natural Sciences of Philadelphia, and pub- 
lished in their Journal ; by Isaac Lba, LLD., President of the Academy 
of Natural Sciences of Philadelphia, Ac. — Memoirs so elaborate and val- 
uable to science as those of Mr. Lea demand a more extended notice 
than our pages will permit We can do little more than call the atten« 
tion of those interested to the great results of his untiring labors in the 
department of recent Conchology. It is well known to the scientific 
world that Mr. Lea has been, for many years, devoting a large portion of 
his time to the elaboration of the Unionidse, a family of freshwater Mol- 
lusks. Up to this time the results of his labors are embodied in 8 vols. 
4to, with a considerable number of finely executed plates. We have now 
vols. vii. and viii, of 2 parts each, before us. 

VoL vii, part 1 consists of 51 pages of text and l!2 plates, with elab- 
orate descriptions of 88 new species, with diagnoses of the soft parts 
of old species not before examined anatomically. ^*The descriptions and 
fibres of the soft parts, in this paper, will be found to be important 
That of Unio multiplicattis (nobis^ represents the anomalous character 
of the female of this large and multiplied species, so common in the val- 
ley of the Ohio, with her distended branchial uterus occupying the four 
leaves of the branchia), charged with probably three or four millions of 
embryonic shells ready to be hatched. The singularly formed plicate 
branchial uterus of U, Woodwardianus (nobis) and U. Phaeeolus Hild., 
will also attract the attention of the zoologist^ 

Vol. vii, part 2 consists of 39 pages text and 18 plates, with descrip- 
tion of 40 new species. In the two parts of vol. vii, 89 exotic and the 
same number of indigenous species are described. Mr. Lea regards 
C^rgia as the zoological center of Unionidie. Up to the publication of 
this volume, he has described 151 species from that state alone I 

VoL viii, part 1, consists of 56 pages of text, containing description! 
of 46 new species, and is illustrated with 16 plates. 

Vol viii, part 2, contains 58 pages of text and 18 plates, with descrip- 
tions of 58 new species, all of which are indigenous to this country. From 
the author's introduction to the 8th volume, the following interesting facta 
are taken. *" Since the issuing of my last volume (7th) many new spe- 
cies of the tTnionidas have come into my possession, and I now give full 
descriptions and remarks upon most of them. The Southern States, and 
particulariy Alabama, Mississippi, Geor^a and North Carolina have mul- 
tiplied them greatly. The very remarkable diffusion of species of this 
kind of zoological life fn so many varied forms, some of them so nearly 
allied, will strike the attention of the student ; for no other portion of the 



Digitized by VjOOQlC 



144 Scieni^ Intettigence. 

globe exhibits aDytbing at all kindred to tbiB remarkable deTelopemenL 
Nature has been so lavish in these states, that although the greater and 
smaller streams penetrate in every direction, still nearly all seem to have 
some peculiar form pertaining to each. Unfortunately the existing 
troubles in the South have cut off these investigations, and until peace 
shall return to open again scientific correspondence, the prosecution of 
these researches will naturally remain interrupted." 

^^ In the introduction to my l&st volume, I enumerated the species of the 
family Unionidm described to that time as inhabiting the United States. 
The number was then in the United States 550 ; in other parts of North 
America, 38. Up to this time we have in the United States, 607 ; 
which are thus divided ; Unio, 620 ; Margaritana, 28 ; Anodania^ 69- 
To these may be added for the remaining part of Nforth America, 39 
species; making together 646 species of the family now known.'' 

^Ttsxas has yet been but very slightly examined, and its branching 
streams, watering the soil in every direction, must be productive of riches 
in the^ mollu.s^, which will fully reward the labor of the naturalist. 
A large portion of Louisiana, Mississippi and Alabama has not been ex- 
amined, and Florida is almost a virgin field for investigation.'' 

Other memoirs by the same author are now in process of publication, 
abstracts of which have appeared in the Proceedings of the Academy. 
The papers are as follows; 1. Description of a new genus Trypanosioma 
of the family MelanidcB^ and of forty-five new species. 2. Description 
of ten new species of UnionidcB of the United States. 3. Description of 
two new spcK^ies of exotic Unicmet and one Monocondylcea, 4. Descrip- 
tion of a new genus, Goniobasis of the family Melanidce^ and eighty-two 
species. 6. Description of eleven new species of Melanidm of the United 
States. We have been permitted to examine five plates of Mr. Lea's 
forthoominff Memoirs on the MelanidaSy upon which are figured 229 
•pecies. This will be noticed more fully hereafter. 

Vn. ASTBONOMT AND METEOROLOGY. 

1. Ee-discovery of Daphne, Asteroid (41). — ^It has been stated in thia 
Journal, vol. xxxii, p. 438, that Daphne was discovered at Paris, May 22, 
1856 ; but the reliable observations only embraced an interval of four days, 
and the arc de6cril>ed in this interval was but little more than one de- 
gree. Any orbit computed from these observations must of course be 
Oable to considerable uncertainty. 

On the 9th of September, 1867, M. Gteldschmidt of Paris discovered a 
small planet near the position which had been computed for Daphne, 
and for several months no doubt was entertained that this planet was 
really Daphne ; but on making a careful computation, M. Simubert dis- 
covered that the same orbit could not be made to represent both series of 
observations. He therefore concluded that the planet discovered Sept. 9, 
1867, was a new planet; and it received provisionally the name of 
Pseudo-Daphne. 

At the next opposition which should have occurred in December, 1868, 
neither Daphne nor Pseudo-Daphne could be found ; and at the suc- 
ceeding opposition in March, 1860, astronomers were equally unsucoess- 
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fill. lb the following year bowever thej were more fortunate, as Pftendo^ 
Daphne was rediscovered by M. Goldscbmidt at Paris, Aug. 27, 1861« 
To this planet the name of IfeUte baa since been giren. 

Daphne however had escaped the search of astronomers for more than 
six years, and seemed hopelessly lost. But on the 3 1st of August 1862, 
M. Luther of Bilk discovered a small planet of the 11th magnitude, and 
in three hours he perceived that the plane of its path bore some resem- 
blance to that of Daphne. In a few days it became evident that this 
new planet was really Daphne. The following are the elements of this 
planet computed from observations of Aug. 81, Sept 5, and Sept 11, 
and side by side are placed the elements as they had been previously 
computed from the observations of 1856. 



Epo 


ch 1862, Sept 6*5. Berlin m. t 


1856 


, May 22-6. Berlin m.t 


n 3= 


233** 44' 39"-8 




236^ 52' 17"-1 


= 


179 7 7-7 




179 55 11 -8 




14 38 49 -4 




15 12 47 -8 


9 = 


16 47 27 -7 




16 24 9 -8 


A* = 


728"-320 




844"-952 


log.a = 


0-458452 




0-415450 



There is very little room for doubt that both series of observations be^ 
long to the same body. The remaining uncertainty can only be removed 
by a rigorous computation of an orbit which shall embrace all the ob- 
servations of 1856 and 1862. 

2. Discovery of a new Asteroid by H. TempeL — On the 29th of 
August, 1862, M. Tempel, at Marseilles, discovered a planet of the 11th 
magnitude, whose position he indicated upon Argelander's chart The 
following are the approximate posiUona of this planet for the 29th 
and 30th. 

Aug. 29, 10>> R. A. = 0»» 2« 82«, ^ = 4- 8* 65' 

30, 10 80n» R. A. = 2 12, ^ = -j- ^ ^ 80" 
This asteroid has been named Galatea, 

The following are the elements computed by Dr. Frischauf from ob' 
servations of Sept 16, 22 and 28. 

Epoch 1862, Sept 160, Berlin m. t 
M = 353* 48' 52"-9 * 
• n = 6 42 36 -5 

a = 200 29 20 -2 I 
% =z 3 15 43 -8 

<p = II 12 26 -3 

(I = 858"-592 

log. a = 0*410813 

It was announced in the last No. of this Journal, p. 430, that Mn 
Parkhurst, of New York, discovered an asteroid on the 25th of September. 
The positions given by Mr. Parkburst correspond very nearly with those 
computed from the preceding elements, from which we infer that the 
planet observed was Qalatea. 

8. Discovery of Asteroid (75). — On the 22d of September, 1862, m 
new asteroid was discovered by Mr. C. H. F. Peters, director of the OIh 
Am. Joub. Sol— Ssooud Sbbiss, Vol. XXXV, No. lOa— Jan., 1868. 
19 



Mean equinox 1863*0 
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sarmtoTy of Hamilton College, State of New York It appeared as tt 
star of the 1 Ith magnitude. From observations of Sept 22, 25 and 28^ 
Mr. Peters has computed the following orbit : 

Epoch 1862, Sept 25-6, Washington m. t 

Mean anomaly, 22^ 7' 6"-7 

Longitude of Perihelion, 336 31 33 '6 ) Mean equinox 

Longitude of ascending node, 22 23 *0 ) of epoch. 

Inchnation, 5 8 46 *0 

Eccentricity, 0-2842059 

Mean daily motion, 825"-690 

Semi-major axis, 2*643380 

4. Astronomical and Meteorological Observations made at the United 
States Naval Observatory during the year 1861 ; published by authority 
from the Hon. Secretary of the Navy ; Commander J. M. Gilliss, U.S.N., 
Superintendent Washington: Government Printing OfSce, 1862. 4to. 
pp. 520. — ^This volume inaugurates a new order of things at the Na^al 
Observatory, (formerly, but without authority, called the ^^ National Ob- 
servatory'*) in Washington. From a prefatory Notice by the Superin- 
tendent, we learn that the ten years' accumulation of observations, made 
prior to Jan. 1, 1861, are now in course of preparation for publication. 
These comprise observations with the transit mstrument, mural circle, 
meridian circle and equatorial, from 1851 to 1860, both inclusive; lone 
observations from 1846 to 1851 ; magnetic observations, declinometer, 
vertical force instrument and dip circle, from July, 1842 to Oct 1844; 
and meteorological observations from July, 1842 to Dec. 1860. Con- 
gress having made the requisite appropriations, a corps of cop3rist8 is 
BOW engaged in transcribing from the record books all the observations, 
in order to prepare for their computation by Dr. B. A. Gould, to whom 
this duty has been assigned and who has contracted to return them 
ready for the printer wiUiin two and a half years. The progress already 
made in the computations secures the publication of a volume very 
soon, and should no unforeseen event occur to cause delay, the whole of 
these long sequestered observations will be published within three years. 

The Introduction gives an account of the instruments and personelle 
of the Observatory, and the plan of work, followed by the detail of 
observations made with each instrument 

The physical aspects of the comet of 1861 (II) is accompanied by a 
beautif^ plate of its appearance, July 2d, 3d, 4tn and 7th, and concludes 
with Prof. Hubbard's Elements, already published in this Journal, 
(xxxii, 310). The whole volume is beautifully printed at the Govern- 
ment Office. 

5. Discovery of Asteroid (76).— On the 2l8t of October, 1862, M. 
d' Arrest, at Copenhagen, discovered another planet, which appeared as a 
star of the Ifith magnitude. It has received the name of Freya, Goddess 
of love and beauty in the Scandinavian mythology. 

MmOKOLOOT. 

6. Shooting Stars of November, 1862. — The following is an abstract 
of observations communicated to the Committee on Pmodieal Meteors^ 
of the ConnecUout Academy of Arts and Sciences, and reported to 
die Academy at their meeting in November. 
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(^mrvatioM at Gemantovmy Pa^ N. lat 40^ W. long. l^^-^Tks ofr- 
server^ Mr, Benj. V. Marsh. 

Conform. Uncertain. Uncoaf. 

Nov. 14th. Prom 3*> 5m to 4«> a. m. 11 4 1 16 in 66™ 

"4 " 5 5* ** 14 1 15 •< 65 



Being in all, 25 5 1 31 in 2^ 

The conformable radiated from Leo, and were nearly all bright-clear- 
ing trains. The obeerva^ns were mostly in the N. and N.K 

ObservaiioM at Haverford College^ N. lat 40*, W. long. 75^^— Tlie 
observers were Pro£ Saml. J. Gonmiere and Mr. Jos. G. Pmkham. 

Conform. Uaoor. Uneoof. TbUL 

Nov. 14. Ol> to Ik A.M. 14 3 1 18 in H» 

1 " 2 « 21 3 2 26 « 1 

2 ** 3 " 12 2 1 15 " 1 



Being in all, 47 8 4 59 in 3^ 

The brightest of these was observed at \^ 5™. It left a train visi* 
ble 5». 

One observer at the same station, Mr. Thos. H. Battey, saw, Nov. 14, 
8* to 6*» A. M., 26 conft)rm., 8 unconf ; total 84 in 3^ 

The radiant was in Leo. At b^ 16°> one train near Ononis contin- 
ued visible about 5'. One meteor seen by Mr. Battey is recogniaed at 
identical with one seen by Mr. Marsh.* 

Oburvatiom at Weld, Maine^ N. Ut 44f **, W. long. YO^^.— One ob- 
server, Mr. Stillman Masterman, saw, Nov. 12th, O'' to O^^ 25">, p.m., 4 
bright stars radiating from the triangle made by a and i Penei and 
a Aurigae. Cloudy through the night following. 

Nov. 16, !*> 50» to 2*» 10™, not a meteor seen, in a clear sky in which 
stars of the fifth magnitude were distinctly visible. 

Besides the foregoing, Mr. Masterman has recorded as follows : 

Sept 22d, 2^ 40°> to 3^, he saw eight shooting stars, of which five 
conformed to a circle of 5^ around 50 Cassiopeise, and two within 15^ of 
the same. 

Observations at New Haven, N. lat 41 J®, W. long. 73®. One observer 
—Prof. A. C. Twining— Nov. 11, 3»> 54n» to 5»* 14'n a. m, facing N.E. by 
N., only two were seen. As a test of visibility, the small stars p and cr, 
of the fifth magnitude in the eye of Ursa Major, were observed to be 
distinct^ but those of the sixth magnitude not visible with certainty. 

Nov. 13, 8»» 20™ to 9** 20™ p.m., feeing the S.W., three meteors shot 
from the north and on the left without anv train. The flights were 
about 18®, 12* and 8° of arc, and were timed respectively at 0«'3, 
0^4 and 0«-6, — ^the first planet-like, and moving at the rate of 60® in 
one second. The other two were pale and and wavering, 

' This meteor appeared at 4h 27™ near the tail of Urss Minorit, and was one 
of the finest seen during the morning. The distance of the observers, 7*78 English 
miles, was not enough to give an exact determination of the path. Its parallax at 
disappearance was nearly S®, which makes its end 81 miles high. The obsenrations 
for the beginning are not quite consistent. If, however, the meteor was one of 
those cominff from the radiant m Leo, which I think probable, the path seen by Mr. 
Marsh was about 20 miles long, and the first altitude was 48 miles. He gave !• or 
1**6 for the duration of the flight h. a. n. 
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Nov. 14th, 4*» 30« to 6^ *I conform., 2 unconf., feeing N.W. by N. 
6 "6 80™ 6 •* 2 *♦ " 

The conformable flights were massive and well established ; and three 
bad trains of brief duration. The largest shot 20"^ in 1% and its train 
was visible 2K Others from 6® to 16® of length were timed at 0»*2 to 
0»*4. One course of 16** long in 1« of time was waving. The sky was 
brilliant. 

Nov. 15th, 1*» 40™ to 8*» 25™ am. 10 conform., 3 not conf., fEU^ing 
W.S.W., the conformable generally had transient trains — the others 
none. Of the number, one flight of 12* was timed 0*'6; one of 23** 
at 0«'7, one of 6** at 0«-3 and one of 6® at 0"-4. The longest continu- 
ance of a train was 1}^. Unconformable flights left no traces, and 
made very obtuse angles with a line from themselves to Leo. 

Nov. 16th, 1** to 2" A. M., 5 conformable, 4 unconformable. Only one 
was massive enough to be classed with the ten of yesterday. This one 
was unconformable, and moved not more than 6® in 1^. It probably is 
the only one that could have been seen in the brighter moonlight of 
yesterday and its somewhat less perfect sky. 

Itesults. — Notwithstanding the prevalence of clouds and rain in the 
middle of November at every locality thus far reported to the commit- 
tee, and the consequent general failure of observations upon the morn- 
ings of the 12th and 13th, we are able to report a clear sky upon the 
morning of the 14th, at Germantown, Haverford College and New 
Haven. The moonlight was strong — the moon's altitude being high. 

Tabulating resnlts at these different localities we have, 

Av. p«r hoar to 
oQe obMrver. 

16 to 16 

10 « 11 

17 



ObieiTera. 


Aff . boon. 


astari. 


Confor. 


Germantown, 1 


2 


31 


26 


Haverford Col., 8 


9 


93 


73 


New Haven, 1 


1 


17 


13 



Total, 5 12 141 111 12 nearly. 

It is not however certain that the two early observers at Haverford 
College gave attention to wholly separate regions. Probably they did ; 
but the sky may have been Jess clear than at Germantown and New 
Haven. The two latter records being positive, and both between 8*» and 
6^ in the morning, it may be concluded with certainty that, notwithstand- 
ing the strong moonlight, one observer could count 16 stars per hour on 
the morning of the 14th. This fact stands in constrast with the almost 
entire absence of the like phenomena on the 11th, at New Haven — 
there being but two in 80 minutes — under circumstances of observation 
nearly or quite as favorable as on the 14th ; not to speak also of the 
obvious change in the character of the display at the latter place on the 
15th, and the absence of all shooting stars at Weld, as observed for 20 
minutes, in a clear Aj^ on the morning of the 16th, by Mr. Masterman. 

The average number of meteors above reported as seen on the 1 4th 
In the strong moonlight, is very closely thie same as was seen in the 
moon's absence last year. This seends to indicate fbr the present year 
fiM increased number of meteors. 

Alex, C. Twining, Chairman. 
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SetMrJfi npon Periodic Meteors. — Firsts It is not alone by their 
nambers and their relation to a radiant that periodic meteors may be 
rec<^nized in that character. This will be readily admitted, it is be- 
lievwl, by every one who observed attentively the great display of 1883. 
The conformable meteors of November and Angust are distinguished 
very generally from ordinary shooting stars by a massive aspect (as it is 
termed above), resulting perhaps from a more ardent and copious com- 
bustion. Trains or luminous envelopes are more or less a characteristic 
of both, but predominate greatly m the periodic assemblages. The 
unconformable meteors, and those of ordinary nights, I have noticed 
commonly either as white and flitting Alimentary lines, or as bright and 
distinct nuclei, moving often with a comparatively small angular velocity 
and, in specific instances, quite sluggishly. The same sometimes pursue 
an erratic course, — darting off laterally at the end of their appearance, 
or wavering from side to side, or even circling around in a path resem- 
bling a sickle. I speak now of the nucleus. In one instance, in the 
edge of the evening, a star in the west, which traced horizontally about 
9^ of arc in about 3' of time was seen to expire twice at nearly equal 
intervals in its course, and to reappear farther on without varying its 
line of motion. Such phenomena are worthy of observation and study 
for the proof they seem to involve of the action of a gaseous medium, 
and of irregularities of figure combined with revolution. 

Second. The flights of periodic meteors appear to me upon an aver- 
age—estimating that average by a general recollection and consideration 
only — not to exceed half a second of time. My own practice is to time 
the flights, not while in progress, but immediately after, — ^in other words 
to time the conception of duration impressed on the mind in the imme- 
diate presence of those phenomena. With practice this may be done 
to a tenth of second, as a general thing. 

Third. When observations are made in moonlight or in a haxy con- 
dition of the vault, tests of visibility (such as nebuuB or clusters of faint 
stars or even single stars of the small ma^itudes) ma^ b^ employed to 
make the observations in different localities and by different observers 
comparable together. In fact since such a precaution will cover as well 
the observer's personal sensibility to luminous impressions as the exter- 
nal physical circumstances above mentioned, and all others of similar 
effect, it may perhaps be questioned whether test objects in the sky may 
not be fixed upon with advantage and employed by common consent. 
Of this an exemplification is given in the record above, but not the best 
that could be selected from among objects less variable in their altitude. 

A. o. T. 

7. Shooting Stars of January Ist-Sd. (In a letter from Stillman Mas- 
TERMAN, Esq., to the Editors, dated Weld, Franklin Co., Maine, Jan. 5, 
1863). — It is known that the lst-3d of January has been assumed with 
some probability as the date of an annual periodic visitation of shooting 
stars. The night of the first instant was very clear at this place, but the 
briiiiancy of the moonlight, excepting for a short interval before daylight 
in the morning, together with the coldness of the atmosphere, rendering it 
uncomfortable being out in the open air for any considerable time, made 
it very unfavorable for observing for meteors. I observed only as fol- 
lows : — 
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1808, Jan. 1, from IS^ 80™ to 18»> iO™— an interval of only 10»»— 
observed eight bright shooting etara, in the increasing twilight : one very 
brilliant one describing an arc of about 80^ in an interval estimated at 1**2, 
and lea?ing a bright train lasting 4 or 5 seconds. The radiant was re- 
markablv definite for so few flights ; its approximate position being in 
R.A. 16^ 52"», Deo. +46'' 26', near the star v JfferculU. Two meteors 
were observed to appear at the same instant, each within a degree of the 
radiant point, and describing paths nearly at right angles to each other, 
which served to determine me radiant position as given above. The path 
of no one of the eight when traced back passed without cutting a circle 
of V radius about the radiant point On the previous morning, being 
out for a short time before daybreak, I saw, for the time, an unusual num- 
ber of shooting stars, on an average one appearing every 8 or 4 minutes. 

8. On the brUliimey of the variable otar^ Mtra Ceti; by Stillmak 
Mastbrman, (in a letter to the Editors). — Below are given the results of 
my oomparisons of the brilliancy of the variable star, Mira Ceti, with 
that of neighboring stars, made during the wane of its late period of Vis- 
ibility. The late increase of this star occurred at the period during 
which it was unobservable owing to proximity to tbe sun. 

h 

1Q62, July 25, 15*0 o 8 /, a 8 o. 

27, 14-5 o 2^ y, a 8j o. 

July 80, 14-2 o 1^ y, 

Aug. 6,14-5 y f o, 

8, 14*5 y 8 0, 1 o Piscium. 

12,14*5 Y 3(?)o, o^ a Piscium — ^bright moonlight. 

17, 15-0 a Pis. 1 0,0 2 d. 

24, 16-5 d 2 o, o 2 f«. 

80,13*8 U 1 0, 8 jfTBrlfbl auroral^ (changlM the appawDt 

A !!; ,!.!v \t tt «i I relative brifhtncat of the ataraf) ren- 

Aug. 81, 18*0 |_A 1^ o, 2^ ''J deredtbaaaobaerraUooaworthleaa. 

Sep. 2, 14*4 o 1 X, o 4 K 

^, 15*6 = X, 8 •'. 

15, 180 V S o. 

19, 150 2 75, 4 70. 

21, 150 1 75, o 2^ 70. 

22, 14*5 o i 76, o 2 70. 
24, 14*6 1 70, 76 1 o. 

1862, Sep. 80, 18*0 70 2 o, o 1^ 896 6. 

Weld, Franklin Oo^ Maine, Nov. 28, 1862. 

Vin. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. Discovery of Antimony in New Brunnoick. (Extract of a letter to 
Prof. SiLLiMAN, Jr., dated University of New Brunswick, Fredericton, 
Dec 9th, 1862). — My dear sir: In answer to your enquiries with 
regard to the deposits of antimony recently discovered in this Province, 
I take pleasure in sending to you the following remarks upon the principal 
locality, kindly furnished to roe by Mr. Edward Allison, the present owner 
of the district where the vein occurs. I repeat the description in Mr. 
Allison's own words. 
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— ^''The lode of antimony, reoentiy discoyered, occurs in the Parish 
of Prince William, about 20 miles above Fredericton, on the S.W. side 
of the St John River. From the river the rise is gradual till it reaches 
the summit of the water shed, say from 800 to 400 ft, when the ground 
falls away towards Lake George and the Pokiok River. The soil of this 
slope is good agricultural ground, and free from rocks, but near the sum- 
mit a band of primary rodcs protrudes through the soil, as is shown par- 
ticularly where it intersects the highway. This band of rook contains 
the lode of antimony referred to ; its course is nearly N.E. and S. W. It 
was discovered in loose boulder rocks which had evidently been detached 
from this projecting ridge, and upon uncovering the rock, the antimony 
was discovered imbedded in it This lode we have traced about one- 
fourth of a mile by trial pits in this line. The rock is uncovered only 
in a few places, and lies from 2 to 6 ft beneath the soil. For the above 
distance we have found the lode to be associated with the rock, and il 
probably extends farther. 

The lode when uncovered appears to be about 2 ft wide, with a dip of 
say 45^ to the N. In no case has the vein been penetrated more than 6 
ft, and in most places merely uncovered to prove its continuation, there- 
fore I can only describe it as it appears under this partial development 

Samples of this ore have been analyzed by Drs. Qa^es and Jackson of 
Boston, and also in England. The results differ considerably, owing no 
doubt to the difference in the quality of the samples. 

The specimen sent to Dr. Hayes was very inferior, carrying with it a 
considerable portion of the gangue, which was principally quarts with 
some carbonate of lime. Dr. Hayes' results were 36 pr. ct of ore. Dr. 
Jackson's analysis I have not seen, but understand that he returns 78 pr. 
ct of metal. This no doubt arises from the specimens being carefully 
selected and would not show a fair average of the ore. Messrs. Hayes 
and Jackson ristum silver as a component The samples sent to England 
were very inferior, giving a result for antimony rather less than thai 
shown by Dr. Hayes, but including from 3 or 4 to 12 os. per ton for 
silver. 

I would say that the mine has not been fairly opened, consequently a 
current opinion of this deposit can scarcely be given, but from appearances 
already developed I think it promises a large yield of antimony, and pos- 
sibly more valuable products may be found in connection with it About 
a ton of the ore has been shipped to Liverpool to be operated upon, and 
we hope that the results will prove satisfactory." ♦ ♦ * 

To the foregoing account of^ Mr. Allison's, I have only to add that in 
the specimens which I have seen, the antimony, which exists in the state 
of a snlphuret, penetrates the quartz gangue in irregular veins, with littie 
if any crystalline structure. It is quite brilliant when fresh, but quickly 
tamidies upon exposure, becoming of a dull grayish-black color. 

Antimony has also been found within three miles of the city of Fred- 
ericton, close by the river bank, but only in small detached pieces. These 
however indicate the near presence of another vein, whose exact site has 
not yet been ascertained. The ground being now clothed with several 
feet of snow, no further enquiries can be prosecuted during the present 



Digitized by VjOOQlC 



152 Book Notices. 

season. These specimens are much more highly crystallized than tlioeir 
of Mr. Allison. 

I would also say that a specimen of bismuth, said to be from the 
Province, has been shown me recently, but the facts of its occurrence have 
not yet been definitely ascertained. I am very truly yours, 

L. W. Bailbt. 

2. Pro/, H, A, Ward^s Geological Museum. — Rochester Univbrsitt 
is fortunate in having found friends to contribute twenty thousand dollars 
for the purchase and donation to them of Prof. Ward's well known col- 
lections in geology and mineralogy. The aggregate of specimens is stated 
at about 40,000." Hon. Levi Ward, of Rwxhester, an uncle of Prof. W., 
deserves honorable mention for the enlightened zeal and appreciation of 
science which led him to advance the funds necessary to obtain the col- 
lections during the six years of wanderings which were spent by Prof. W. 
in Europe, Asia, Africa and America. The collections are now being 
placed in suitable apartments in the University buildings. 

IX BOOK NOTICES. 

1. Sur la Physique du Globe^ par A, Quetelet, Directeur de V Observa-* 
toire royal de Belgique^ Brtixelles, 1861, 436 pp. 4to. — ^This volume con- 
tains the results of the experimental researches and other contributions 
of Mr. Quetelet to the sciences of Meteorology and Terrestrial Physics. 
After an introduction which presents a summary of the meteorological 
observations made at Bruxelles, there succeed stx chapters, of wbich 
Chap. 1. Ireats of the temperature of the air and of the earth ; Chap. 
II. of the electricity of the air ; Chap. III. of terrestrial magnetism ; 
Chap. lY. of shooting stars ; Chap. Y. periodical phenomena of plants 
and animals ; Chap. YI. phenomena of the tides. 

The following table shows the result of Mr. Qnetelet's observations on 
the temperature of the earth at different depths, from 1834 to 1&47. 
The temperatures are expressed in degrees of Fahrenheit. 



Surfoce of Depth, 7-5 Depth 21 
Month. the ground, inchet. Fr. feet. 



January, .. 
Febmaiy, . • 
March, ..-• 

Jane, 

July, 

A-MffHAt, ... 

September, 
October,.... 
November,.. 
December, . 



Year, 



o 
36ia 
36-30 
38-86 

52-36 
58-91 
6i-o5 
6o-6o 
56-30 
49-84 
42-98 
37-33 



47-93 



37-96 
37-76 
39-96 
4408 
5o-47 
56-32 
5869 
58 86 
5576 
5o-63 
44-6a 
40-28 



4795 



39-72 
4o-37 
43-3o 
48-65 
54-32 
57 20 
58-28 
56 59 
52-74 
4r43 
43-27 



15l9" 



Deptli 3 
Fr. feet. 



41-92 

42-5o 
44-80 
49*60 
55-00. 
58-o6 
5Q-45 
58-46 
55-a6 
5o-24 
46-36 



5o-32 



Depth 12 I Depth 94 
Fr. feet. Fr. feet 



52-3o 
5o-t)6 
49-21 



49-14 
5o-6S 
52-66 
54-72 
55-94 
56-48 
55-87 
54-36 



52-56 



o 
54*o2 
53-53 
52-07 
52-34 
5r84 
51-62 
5r8o 
52-29 
5294 
53-49 
54-00 
5416 



52-92 



The movements of temperature below the surface of the earth, shown 
by this table, are very remarkable and full of interest The mean tem- 
perature at 24 feet is but 1^*38 hi^er than the mean temperature of the 
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Jrear at BrosBells— (2=10-6 C. or 50*»-64 F.). The plane of 24 French 
feet is therefore a little above the depth at which the exact mean of the 
year would occur. The minimum temperature at this depth occurs in 
June and the maximum in December, while the surface extremes are at 
very near the reverse of these months, the maximum in July, the mini- 
mum in January, showing how very gradually the equilibrium of tem- 
perature is restored in depth. A geometric construction of the result 
of Mr. Quetelet's observations would bring out these relations of tem- 
perature and depth, at the different parts of the year, beautifiilly. The 
depth at which the annual variations of temperature disappear, variet 
considerably, not only with latitude but with changes in the nature of 
the soil and rocks in the same place. Thus this depth is found at 
2iUrich at 83-7 French feet; Strasburg at 81-6 ft.; Heidelberg in com- 
pact clay 83 3 ft. ; Schwelzingen in sandy earth 898 ft. ; Bonn 72*6 ft^ ; 
Paris (in the Observatory garden) 69*4 ft. ; Leith (Mr. Ferguson's gar^ 
den) 54*7 ft. ; Edinbui^h in trap 65*5, in sand 66*2, in sandstone Md ; 
Upsala, 1st series 62'6, 2d series 61*9 ft The mean of these is 73*1 ft. 
Only below this mean depth do we encounter the central heat of the 
earth, which corresponds to about 1*^ for each 48 feet, and the effect o€ 
which on the diurnal and annual variations above the plane of no varia- 
tion must be inappreciable.* 

Mr. Qnetelet's views of the constitution of the atmosphere differ from 
those which have hitherto been generally entertained. He supposes 
(with BuDscn and others^ that the atmosphere extends to a height of 
150 or 200 miles; that the oxygen and nitrogen are kept mingled by 
the currents of the atmosphere, so that at all accessible altitudes there 
is no appreciable difference in the proportions of these two gases. Ha 
sopposes however that it is only the lower portion of the atmosphere 
which is maintained in this state of agitation ; that the upper portion 
may be perfectly tranquil, and here Uie proportions of the two gasee 
may change ; and they may perhaps be disposed in separate strata m 
the order of their specific gravities. He supposes that the cirri, the 
lightest of the clouds, are formed in this lower portion of the atmo- 
aphere, near the boundary which separates it from the upper and undia- 
torbed portion ; while it is in the upperportion of the atmosphere that 
shooting stars and auroras appear. The upper portion he calls the 
stable atmosphere, and the lower portion the unstable atmosphere. He 
conceives that by the study of shooting stars we may ultimately arrive 
at a knowledge of the composition of the stable part of the atmosphere. 
We observe these meteors at elevations of 140 to 160 miles; they in- 
crease in brightness as they approach the earth ; they disappear entirely 
as they approach the lower part of the atmosphere, as if they entered 
a medium which had not the elements necessary for their continued 
brilliancy. 

* Mr. Quetelet*8 observationa were undertaken oriffinally with a view to confirm 
experimentally the well known laws of Fourier on die Bubiect first promulgated in 
his memoir, ** 8ur let mouvementa de la ehaleur det corps aoltdea,** in Mem. de I'lnst, 
tome V. It is remarkable that the observations of Quetelet have perfectly oonfirmed 
the mathematical conclusion of Fourier in every essential particolar. 

Am. Joub. 8ci.— Seoond Sbeibs, Vol. XXXY, No. 108.— Jan., 1868. 
20 
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I 

He questions whether the time of rotation of the still atmosphere vf 
the same as that of the earth; and suggests that this circomstanoe 
may perhaps explain the slow rotation of the magnetic poles of the 
earth. 

[Physicists will be slow to accept Mr. Quetelet's novel ideasy on the 
constitution of the atmosphere, unsupported as they are by experimenft 
and in conflict with long established laws. The law of Dalton, confirmed 
by the researches of Graham, is not modified so far as we know by dimin^ 
i^ed tension, and as the coefScients of expansion for oxygen, nitrogei 
and carbonic acid, are practically identical, it seems to follow as a neces- 
sary consequence of this law that the constituents of the atmosphere 
above the regions made known by aeronauts have the same uniformity of 
chemical constitution, as is shown by experiment in all heights hithertd 
visited. We cannot admit that atmospheric currents have any essential 
connection with the existence or preservation of this uniformity in the 
lower parts of the air — as is implied by Mr. Qnetelet's statements. His 
argument requires three distinct layers or strata of atmosphere — ^the lower 
or unstable atmosphere — above this a stratum of pore oxygen of great 
rarity, and lastly an outer envelope of nitrogen resting above all. We 
do not propose to discuss this theory at length, but wish merely in pass- 
ing to controvert views which seem to us unsustained by either fiict or 
sound philosophy. Mr. Quetelet's Physique du Olobe is a most valuable 
contribution to meteorological science, and the theoretical views here 
objected to are wholly aside from its great merit as a record of pro- 
longed, laborious, and well directed original researches. — s.] 

2. Bq>Qrt of a GMogical Reconnaissance of Indiana made during the 
years 1859-60, under direction of the late David Dale Owbn, M.D., 
State Geologist; by Richard Owbk, MJ). Indianapolis, 1862, 8vo, pp. 
368. — We accept this preliminary reconnoissance of the great state of 
Indiana, issued when all the energies of her people are bent on war, as an 
earnest of better things to come when returning peace shall permit the 
resumption of new researches in the field. 

We find under the notice of Morgan and Brewn counties some mention 
of the new gold region of Indiana, at Hamlin's fork of Salt Creek. Dr. 
Owen expresses the opinion that the gold is invariably associated with 
drifted quaternary material derived from a matrix at least from four to 
six hundred miles distant in a northerly direction. 

As these facts, if fully substantiated, open up questions of great geologi- 
cal importance, it is to be hoped that the region may be further investi- 
gated and the origin of the gold be placed beyond doubt 

The mean elevation of the land of Indiana is a little over 678 feet 
above high sea-level, as determined by Messrs. Stansbury and Williams in 
the measurement of 208 stations. liake Michigan is 610 feet above se^- 
level on authority of the late Mr. Ellet ; Messrs. Blodget and Lapham 
make it 591 and 600 feet A depression of 80 or 100 feet, therefore, in 
the level of the state, would open Lake Michigan to the Gulf of Mexico, 
by the valley of the Mississippi, and in one place in Lake Co., a canal 
not over 20 miles lonff and in no place 100 feet deep, would effect this 
junction through the Illinois river. 
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This volame embraces a Report by Leo Lesquereux, Esq., on the dis- 
tribation of the ooal of lodiana, with sections of the Coal measures, 
and such valuable information as he was able to gather in a few weeks 
reconnoissance. 

Prof. Lesley also reports on the topography and geology of the Can- 
nelton coal basin in Perry County. 

Prof. Lesquereuz expresses the opinion (p. 285) that the mineral oil 
which is now pumped out in large quantities from different places on the 
borders of the coal-fields, is mostly derived from the coal-seam IB/ 

OBFTUARY. 

1. James Alfred Psarcb, U. S. Senator from Maryland, died at his 
residence in Chestertown on the 20th of December, 1862, of a lingering 
illness. He was remarkable, in the highest legislative body of the 
United States, for his warm sympathies with and judicious support of 
the scientific enterprises of our government. Thus the Exploring Expe- 
dition under Com. Wilkes, the Coast Survey, and the Smithsonian In- 
fltitution found him among the warmest of their advocates. The later 
appropriations for the worlw of the exploring expeditions were advocated 
by him with great zeal and earnestness, as chairman of the Library 
Committee of Congress. He was always ready in the defence of the 
Coast Survey, the organization and progress of which he had thoroughly 
mastered. He was not only active in the matters where the interests of 
the Smithsonian Institution were at stake in Congress, but gave his time 
fireely as a Regent of the Institution and a member of the Executive 
Committee of the Regents. A well trained mind enabled him to grasp 
readily these and other subjects especially of a literary and scientific 
cast, and to express his conclusions in well turned and effective sentences, 
with a carefully sustained logic, and with a glowing warmth which pro- 
duced conviction in his hearers. His intercourse with our scientific and 
literary men who resided in or visited Washington, will be long remem- 
bered for its genial and friendly character. 

2. Theodore Parkman, who was killed in December last by the burst- 
ing of a shell, at the age of 25, in a skirmish at Whitehall, North Caro- 
lina, was the author of a valuable paper on the Carbonates of the sesqui- 
oxyds, published in our last volume, and of other important contribu- 
tions to chemical science. He graduated at Columbia College, N. Y., in 
1857, studied a year with Dr. Gibbs at the Free Academy, and passed 
two years in Germany as a chemical student, acquiring there the degree 
of Doctor in Philosophy. 

" Of a singularly sweet, clear, manly mind ; a scholar admirably versed 
in his department; a youth so pure and noble in his thoughts that his 
hc& was beautiful ; patient, devoted, from his earliest years, jealous of 
every moment in which he was not learning something, with a modest 
reserve of manner secluding him from society, and hiding him in the 
home where the tenderest love directed his course, he obeyed with simple 
fidelity the call of his country, hearing in it the voice of human liberty, 
which he had been always taught to regard as the most sacred of all. 

' See his Section in this Journal, zzxiii, p. 120. 
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" DlstrtistiDg bis untried military ability, tbis aceomplisbed yotmg man 
insisted upon enlisting as a private soldier in tbe 45tli Massacbnsetta 
Volunteers, winning by bis tranquil courage and steady cbeerfulness tbe 
hearty love of his comrades. 

** Such are tbe costly lives tbat buy peace and liberty for tbe country* 
Such are the faithful men, unambitions of military renown^ who in the 
fiery test of war, show the quality of the truest heroes. Such lives are 
ripe whenever Qcd gathers them. Such men do not die ; they only go 
before. *^ I am content," said Burke, when his only son died, ^* tbat my 
son in tbis world should be my ancestor in Heaven." 

X. PROCEEDINGS OP SOCIETIES. 

Peoo. BotToif Soo. Nat. Hi«t. (cootinued from p. 805. vol. Mxiv) 18C2. Vol. ix 
—FEBRUARY.— 88, Observations on the terms ' P6n6en,* ' Permiao,' and * Dyas f 
JuU9 iformm.-- 88, Is the Heath indigenous to the United States ; C. J. Syraguer^ 
4S, Notes on the Surface-geology of the Ba^in of the Great Lake^ ; /. 8, xfewberry. 
— MARCH.— 47, l^ucemaria the Cisnotype of Acalephs ; Pfof. Henry J. Clark, of 
ffarvard C/ntwr«7y.— APRIL.— 66, On the habits of Sphyrapicru variva Baird. in 
a letter from /. A. Lapham, o/Mi/waukee, Wiae. — 66, Account of the dissection of 
a Hottentot ; /. Wyman, if.l>.— 67, Tlie Heemal and Neural regions of Brachiopo- 
da; Eduard 8. Morae, — 60, Remarks on the Classification of North American 
Snakes ; K W. Putnam. — MAT.— 72, Report of the Committee appointed to ex- 
amine the frosen if ell of Brandon, Vermont.— JUNE.— 88, On the mode of devel- 
opment of the marginal tentacles of the free Medusa of some Hydroids ; A, 
Aga$tiz,—lOl, Comparison of Megatherium bones from near Savannah with the 
South American species ; L. Affoaaix. — 108, On the genus Coliasin North America; 
Samuel H. 8cudder. — 118, Notice of a live Chimpanzee (TSroglodytea niger) ; B. O. 
Wilder. — 116, Catalogue of American species of Tenthredo, as arranged by Hartig; 
Jidward Norton, — 122, Catalogue of the Birds found in the vicinity of Calais, Me., 
and about the islands at the mouth of the Bay of Fundy ; George A. Boardman. 

PaoosKO. OP Acad. Nat. Sci. Philad., 1862 (continued ft-om vol. zzxiii, p. 806). 
—JULY.— 828, Note on the Family of Scombroids; Theodore G^t//.— 829, Note on 
some genera of Fishes of Western North America; T. W//.— AUGUST.— 882, A 
report upon Mr. S. B. Buckley's ** Description of Plants, No. 8, Graroinen," pub- 
lish^ in the Proceedings of the Academy of Natural Sciences of Philadelphia, Feb- 
ruary, 1862 ; Aaa Oray. — 887, Notes upon some Reptiles of the Old World ; E. J), 
(7optf.— SEPTEMBER.— 846, Cataloeues of the Reptiles obtained during the ex- 
plorations of the Parana, Paraguay, Vermejo and Uraguay Rivers, by Capt. Thos. 
J. Page, U.8.N.; and of those procured by Lieut N. Michler, U. S. Top. Eog., com- 
mancrar of the expedition conducting the survey of the Atrato river ; £. J). Cope,— 
869, Additions to the Nomenclature of North American Lepidoptera. No. 2; 
A, R. Orote.'^S^lf List of the Pseudoneuroptera of Illinois contained in the Cab- 
inet of tbe writer, with descriptions of over forty new species, and notes on their 
stmctural affinities ; Beru. D. Walak^ i/Li^— 402, Remarks on the species composing 
the genus Pediocaetes, Baird ; D. O. Elliott, F.ZJS. — 404, Supplementary note to a 
** Synopsis of the North American forms of the Colvmbidse and Podicepide ;" El- 
liott Couea.— 405, Descriptions of Fossils from the Marshall and Huron Groups of 
Michigan ; Alexander TTtncA^//.- 480, Synopsis of the Carangoids of the Eastern 
Coast of North America ; Theodore GilL-^AAZ, Description of a new generic type 
of Mormyroids and Note on the arrangement of the genus ; T O ill.— 445, On the 
Synonymy and Systematic Position of the genus EtelJis of Cuvier and Valen- 
ciennes ; T. Oill.— 449, Description of a new Genus and Species of Pholadidie ; 
Geo. W. Try<m, /r.— 461, Notes on American Freshwater Shells, with Descriptions 
of two new species ; Geo. W. Trgon, /r .— 468, Monograph of tbe Family TeredidsB ; 
Geo. W. UVgon, Jr. 

[Numerous titles of memoirs received and bibliographical notices in type are un- 
avoidably crowded over to a succeeding number.] 
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Abt. XVni. — Oontributiona to the Chemical and Oeological Bis- 
icry of Bitumens^ and of Pyroschists or Bituminous Shales;^ by 
T. Sterry Hunt, M.A., F.il.S. ; of the Geological Survey of 
Canada.* 

The economio importance which petroleum has lately assumed 
gives a new interest to the chemical and ^logical history 
of this and of various related substances. It is proposed in the 
following pages to bring together some facts and theoretical con* 
siderations tearing upon the nature, origin and distribution of 
bitumens, toother with a few remarks on the rocks commonly 
called bitumuious shales. Under the general name of bitumen, 
as is well known, are included both the liquid forms, petroleum 
and naphtha, and the solid varieties known as asphalt or mineral 
pitch. The related substances guayaquillite and oerengelite, and 
the substance known as idrialine, seem from the modes of their 
occurrence to have a similar origin to asphalt, and thus to be 
distinct from fossil resins. The characters of fusibility and sol- 
ubility, in liquids like benzole and sulphuret of carbon, serve to 
distinguish the solid bitumens from coal and some other matters 

* Communicated to this Journal \sj the Author, Dec 81, 1862. 

* Some of the facts and dedactioos given in this PAper hare already appeared io 
an article by me, entitled Not99 <m the Hintory of Petroleum^ which appeared in 
the Canadian Naturcd%9t for JuW, 1861, and has since been reprinted in the Chemi» 
eal JVtfiot, and m the Report of the Smithsonian Institution for 1862. J had, for 
some time preTiouslj, maintained that the source of the petroleum of the west waa 
not, as was generally thought, to be found in the Devonian pyroscbists, but in the 
underlying fossiliferous limestones, and had shown the relation of the oil springs to 
anticlioals. — See a Report of my lecture before the Board of Arts, in the Mantr^ 
Chxette of Mardi 1, 1861. 

Am. Joua. Soi.— Sboomd Ssbixs, Vol. XXXV, No. 101— Misca, 1868. 
21 



Digitized by VjOOQlC 
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about t6 be noticed. It is to be remarked that the chemical com- 
position of these bodies varies considerably ; the earlier analyses 
of petroleum and naphtha give a composition which approaches 
C^H, ; but the later investigations of De la Rue and Muller, on the 
products distilled from the petroleum of Rangoon, and those of 
Uelsmann on that from Sehnae, show a slight excess of hydrogen, 
the various hydrocarbons having, for the most part, the formula 
C„H,+,. The first formula C„H. may however be adopted, as ex- 

Sresding approximatively the composition of the liquid bitumens, 
'he different analyses of asphalt show a diminisheid Quantity of 
hydrogen, and small quantities of oxygen. Thus the elastic bitu- 
men from Derbyshire gave to Johnston results which may be rep- 
resented by C,-H,,0j.3 ;' of two varieties of asphalt analysed 
by Ebelmann, the one from Bastennes gave Oj^H, ^0^^^ while 
that from near Naples may be represented by Cj^H^^.^O,, 
while an asphalt from Mexico gave to Regnault C.^Hj^O,. 
The analyses of Johnston show that guayaquillite and berenge- 
lite do not differ greatly from these, in the proportions of carbon 
and hydrogen, rassing from the asphalts to idrialine, the re- 
sults of whose analysis are representee! by C, ^H ,, we have a hy- 
drocarbon with a minimum or hydrogen. It is well in this place 
to compare the above results with the formula C,^H,^.,0,.j, 
which is deduced from Wetherell's analysis of the so-called al- 
bertite or Albert coal. A ''lignite passmg into mineral resin" 
gave to Regnault, Cj^Hj^O-.j, and five analyses of bituminous 
coal by the same chemist yield from 0, ^H.O^., to C, ^ B, ^O,.,, 
while the mean composition deduced by Johnston, from several 
analyses of coal, was 0, ^H,, with from 0, to O^. From these re- 
sults it will be seen that some asphalts approach bituminous coals 
in composition. That of Naples, which is completely fusible at 
140® C, contains less hydrogen and more oxygen than the albert- 
ite, while the idrialine is near in composition to certain bituminous 
coals, which are thus almost isomeric with some fusible bitumens; 
so that it is easy to conceive the same organic matters giving rise 
either to coal or to asphalt, even without losing their structure. 
Such appears to be the case in the Tertiary strata of Trinidad 
and Venezuela, the bitumen of which from Mr. Wall's researches 

* In these formuliiP, which have been calculated for twenty-four eqaivateots ol 
emrbon, to compare with ceHulose, C34H3o02o* I have de«igned to represent um- 
ply the results of analysis, without attempting to fix the constitution of the matters 
in question. In the notation employed, Hs=l, QsbQ^ and QssS. As it is not gen- 
erally U4ed in this Journal, I have n«>t thought necessary to adopt, in this paper, tha 
double equivalent of the latter elements, now eniployed by so many chemists. X 
may however call attention to the fact, that I was, I believe, the first ii> propose such 
a change, when, in 1858, 1 asserted that the even co-efiScients of oxygen, sul- 
phur and carbiKi in ordinary formulas seem to furnish a conclusive reason for doub- 
ling their equivalents, or for dividing thoitie of hydrogen, chlorine, nitrogen snd tha 
metals, aooi>rding as four volumes or two volumes are takeu as the equivalent, 
«-(Theory of Chemical Ohamces. Am, Jour, cf Science, [2|, xv. p,2ZQr^Ii, K^^^ 
Fhd. Mag^ [4]. ▼, p. 626, aod Ckm. OmUrMlaU, X86S» p. 849.) . 
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! to have arisen from ^' a special mineralization of reg^ft* 
ble remains in certain strata, which has resulted in the productioa 
of bitumen, instead of coal or lignite." This conversion, ac^ 
cording to him, '* is not attributable to heat, nor of the nature 
of a distillation, but is due to chemical reactions at the ordinary 
temperature, and under the normal conditions of climate." Mr, 
Wall also describes portions of wood from these deposits, which 
have been partially converted into bitumen, and leave, when 
this is removed by solvents, a residue of woody tissue. (Proc. 
OeoL Soc London^ May, lti60.) These observations have been 
confirmed by an eminent microscopist and chemist, whose results, 
lately communicated to me by himself, are not yet published. 

The chemical changes, by which the conversion of woody tis* 
sue into peat, lignite and bituminous coal is effected, are too 
well known to he repeated here. The abstractiou of variable 
proportions of water, carbonic acid and marsh gas may give 
rise either to hydrocarbons like C, ^H,, which represents idrialine 
and the basis of most bituminous coals, to C. ^H, g, which is the 
approximate formula of the hydrocarbons of many asphalts, or 
to C, 4H, ^, which represents petroleum. The removal of farther 
amounts of marsh gasC.H^, may even convert bituminous coal 
into anthracite, as Bischoff has pointed out, and we conceive 
that although heat may have, in many cases, given rise to this 
conversion, by a subterranean coking, the change has oflen been 
the result of decompositions going on at the ordinary tempera- 
ture. Anthracite, or nearly pure carbon, on the one hand, and 
petroleum, or carbon with a maximum of hydrogen, on the 
other, represent the two extremes of the process of which bi- 
tuminous coals and asphalts are intermediate terms. 

Petroleum, as is well known, impregnates certain rocks, from 
which it flows spontaneously, and the solid forms of bitumen 
are often disseminated throughout limestones or sandstones, from 
which they may be in part removed by heat, and more complete* 
ly by solvents such as benzole. To such rocks the term bitu- 
minous may be correctly applied, but it is often inappropriately 
given to substances like coal and certain combustible schists, 
which contain little or no bitumen, but yield, by destructive dis- 
tillation, volatile hydrocarbons, more or less resembling those 
obtained from asphalt or petroleum. Analogous products are 
however obtained by the distillation of lignite, peat, and even 
of wood, so that the epithet bituminous applied to hydrogenous 
coals and combustible schists, raises a raise distinction, and 
perpetuates an error. We therefore proposed some time since 
to distinguish these so-called bituminous schists, the bravdschiefer 
of the Germans, by the name of pyroschists. This is the equiv- 
alent of the German term, and has a precedent in the name of 
pyrorthite, given by Berzelius to a substance which appears 
to be a mixture of orthite with a combustible hydrocarbonaceoua 
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matter. Pyroscbiats are well known to occur in almost everj 
geological group from the Lower Silurian to the Tertiary, and 
are often, like coal, employed as valuable sources of volatile 
hydrocarbons, although like it they contain little or no bitumen* 
They roav be regarded as clays or marls, holding, in a state of in* 
timate admixture, a variable proportion of a matter approaching 
to coal in its chemical characters. Althooch frequently dark 
brown or black in color, they are sometimes light brown or even 
yellowish-gray, as is the case with the Jurassic pyroschists of 
the department of the Doub, and those of the Tertiary series 
near Clermont, both in France. Remarkable exaniples of 
this are also given by Prof. J. D. Whitney in the pyroschists 
from the Utica formation of the Lower Silurian series in Iowa, 
which were yellowish-brown, weathering to a bluish-ash color. 
They however blackened when exposed to heat, burning with a 
bright flame, and contained from eleven to twenty per cent of 
combustible matter. The black, glazed, and apparently very 
carbonaceous shales from the valley of the Hudson River, 
were found by Dr. Chandler to contain from one-half to one per 
cent of fixed carbon, and to yield no volatile combustible mat- 
ters.* {Oeology of lowa^ i, p. 869.) A pyroschist of the Utica 
formation, from Collingwood on Lake Huron, examined by my- 

*In the Report on the Geological Survey of Iowa, Tvol. i, p. 183) Prof. Whitney 
has given Uie results of a series of careful analyses of tbe pyroschists of the Hudson 
Eiver group, (in which he includes the Utica formation). These analyses embrace 
specimens from the lead region of Wisconsin, from Lake Huron, the Ottawa, and 
the district of Quebec. Thev were made by Messrs. Chandler and Kimball* who 
removed the carbonates by the aid of a dilute acid, and determined by combustion 
the organic elements in the residue. In some specimens, like those noticed above, 
the mineral matter was almost wholly siliceous ; others, like that of Collingwood, 
were highly calcareous, and some contained a considerable proportion of carbonate 
of magnesia. We seUet, from the eight analyses given, five of the more character- 
istic examples. 

I. A dark chocolate, whitish-gray-weathering siliceous shale, from the lead re- 
gion, without traces of organic remains. When heated in a close vessel it gave off 
141 2 per cent of volatile combustible matter, leaving 6*84 of carbon, which waa 
removed by calcination. 

IL A dark gray shale, with a few graptolitic markings, from the same region. 

II L A dark brown, fine grained, earthy, laminated rock, without fossils, from tha 
islands north of Maple Cape, Lake Huron. 

IV. A black Utuminons shale, filled with erinoids and trllobites, from Gloucester, 
near Ottawa. 

V. A dark brown rock, imperfectly laminated, and showing traces of graptolitea, 
from the Ste. Anne River, below Quebec 
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teli^ gave to dilute hydrochloric acid from fifty-three to fifty-eight 
per cent of carbonate of lime, besides a little magnesia and oxyd 
of iron. The insoluble residue was snuff>brown in color, and, 
when heated, gave off a bituminous odor. When ignited in a 
dose vessel, it lost 12*6 per cent of volatile and combustible 
matters, and left a coal-black residue, which, by calcination in 
the open air, lost 84 per cent additional, making in all 21*0 per 
cent of volatile and carbonaceous matters, and left an ash-gray 
argillaceous residue. This shale however contained but a very 
small amount of bitumen, for, on treating the residue from a di* 
lute acid with boiling benzole, there was dissolved about one per 
cent of a brown bituminous matter. The* residue, when heated, 
no longer evolved the odor of bitumen, but rather one like 
burning lignite, and still gave, by ignition in a close vessel, 11*8 
per cent of volatile and inflammable matters. When boiled 
with a solution of caustic soda, this was scarcely discolored. In 
its insolubility, therefore, the organic matter of this rock re- 
sembles true coal, rather than lignite. Attempts have been 
made, on a large scale, to distill this calcareous schist of Col* 
lingwood, and it was found to yield from three to five hundredths 
of oily and tarry matter, besides combustible gases and water. 

Overlying the Hamilton formation in Western Canada are 
found black pyroschists, which ai-e supposed to be the equivalent 
of the Genesee slates of New York. A specimen from Bosan* 
quet lost, by ignition in a closed vessel, 12*4 per cent, and left a 
black residue, which was not calcareous. A portion in fine 
powder was digested several hours with heated benzole, which 
took up 0*8 per cent of brown combustible matter. The resi- 
due, carefully dried at 200"^ F., then lost, by ignition in a close 
vessel, 11*3 per cent, and by subsequent calcination 11'6 addi- 
tional, eoual to 28'7 per cent of combustible and volatile ele- 
ments. The calcined residue was gray in color. By distillation 
in an iron retort, there were obtained from this shale 4*2 per 
cent of oily hydrocarbons, besides a large quantity of inflam* 
mable gas, and a portion of ammoniacal water. 

The pyroschists of Bosanquet belong to the Devonian series, 
and contain the remains of ibssil land plants, so that it is not 
improbable that a partially decayed vegetation may have been 
the source of the organic matter which is intimately mingled 
with the earthy base of the rock. Such was probably the case 
in the abundant pyroschists of the coal period. In the pyro- 
schists of the Utica formation, which are of Lower Silurian age, 
the chief organic remains to be detected are Graptolites, with a 
few Brachiopods and Crustaceans. No traces of terrestrial veg- 
etation are known to have existed at that time, nor do the sQhists 
contain the evidences of any marine plants. The pyroschists 
of Mesozoic age, in several parts of Europe, contain, on the con- 
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trary, numerous fossil fishes, from the soft parts of which, or 
other animal matters, the combustible substance of these rocks 
is generally supposed to be derived (Dufr^noy, Miuh-alogie^ iv^ 
p. 608). It will be seen, farther on, tliat similar questions arise 
with regard to the origin of the bitumens of various formations, 
for while in some cases, as in the Tertiary rocks of Trinidad, 
they are clearly traced to a veeetjiblc source, bitumens are also 
met with in Lower Silurian and Devonian limestones of marine 
origin, which abound in shells and corals, but afford no traces 
of vegetable remains. When however it is considered that the 
lower forms of animals contain considerable portions of a non* 
agotized tissue analogous in its composition to that of plants, 
and that even muscular tissue, j[>Zt/« the elements of water, con* 
tains the elements of cellulose and ammonia, it is easy to under* 
stand that vegetable and animal remains may, by their slow 
decomposition, give rise to similar hydrocarbonaceous bodies.* 
The various fermentations of which sugar is susceptible suggest 
analogies to the different transrora^ations of organic tissues which 
have resulted in the formation of anthracite, coal, lignite, as* 
t>halt and petroleum, together with carbonic acid and a gaseous 
hydrocarbon as accessory products. 

* This relation was first pointed out by me in 1849. {Thin J&urntd^ [2], vii, pi 
109.) I then endeavored to show that the albuminoid bodies might be regarded «$ 
a nitrjl of cellulose, or some isomeric hydrate of carbon, and representi^ by tbt 
formula C24H,7N308. I had already proposed to regard bone-gelatine aa an an- 
alogous uitryl, C34H30N4O8 ; which corresponds to one equivalent of glucose and 
four of ammonia, feSi 8H3O3. Th«8«^ nitryls, it was conceived, might, under certain 
eonditions, re-generate ammonia and a hydrate of carbon. I also adduced evideoot 
that in a case of diabetes, sugar was generated at the expense of ingested gelatme. 
(Thit Journal, [2.J v, p. 75, vi, p 269, Silliman's JSietn, Chem., p. 617.) llie amdysea 
of cartilage-gelatme, or cliondrtne, in like manner correspond very nearly to a 
nitryl formed from C34H32O33 (cane-sugar) and three equivalents of ammonuk 
The formula thus deduced, €34H,gN30|o, requires 14*7 of nitrogen. 

In 1866, Dusart, starting, as he telU us, from my theoretical views, endeavored 
to produce the albuminoid bodies by the action of a solution of ammonia on starch, 
lactose, or glucose at temperature of 150^ and 200° C. In this way he obtained, 
after several days, ao axotised body, which resembled gcUtine. It was pradpi* 
tated by alcohol in elastic filaments, formed an imputreecible compound with 
tannin, and, when heated, gave off the odor of burning hora Its proportion of 
nitrogen was 14*0 per cent, which is near that of chondrine. (Cwnptem JienduM, 
May, 1861, p. 974.) Schoonbroodt has since asserted the possibility of converting 
aogar into an albuminoid subntance, and reiterated my suggestion tliat the albumin- 
oids are veritable nitryls of the amyloids ; under whirJi convenient term he in- 
cludes those hydrates of carbon which are susceptible of conversion into glucose. 
{JM,, May, i860, p. 866.) 

In 1861. Messrs. Fiitcherand Boedeker announced the production of fermentei- 
cible sugar by the action of dilute adds on cartilage, and showed that the inges- 
tk>n of gelatine increases tlie amount of sugar in normal human urine, lliese 
authors seem by the abstract before me (Repertoire de Vhimie Pure, July, 1861, from 
Ann. der Ckem, und Fharm,, civii, p. HI), to ignore alike mv own observation^ 
and those of Gerluirdt, who twenty Vears years since showed that, by long boiling 
with%ilute sulphuric acid, there is uirmecj from gelatine a sweet fermentescibla 
•ugar, together with a htrgt amount of sulphate of ammonia.-*-(i'f'^cit d$ Ohi$M0 
Orf^OHiqw, ii, p. 681.) 
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Although we have seen that the solid asphalts, which differ 
from petroleum in containing less hydrogen, and a portion of 
oxjgeo, have in most cases been directly formed from organic 
matters by a process analogous to that which yields coal and pe- 
troleam, it appears that the latter body, like other hydrocarbons, 
naay gradually undergo an oxydizing process, which, by remov- 
ing hydrogen and adding oxygen, at last converts the liquid 
bitumen into substances having the characters of asphalt, of 
ooai, or even of anthi^acite. Mr. Vanuxem in his Beporton the 
Geology of New York (page 83) described many years since, by 
the name of anthracite, a substance which is found in the Calcif- 
erous sand-rock. It occurs in druses or cavities with crystals of 
quartz and calcite, and often assumes the form of drops or but- 
tons, showing, according to Mr. Yanuxem, that it must have 
been introduced in a li(^uid, or at least a plastic state, and have 
subsequently hardened in a layer above the crystals, conforming 
to thenu He described it as very brittle, pulverulent, of a shin* 
ing black color, yielding by heat 11-5 per cent of volatile mat- 
ter, which he regarded as water, and leaving after incineration 
but a small amount of ash. 

A material, similar to this in aspect, occurs in many places in 
eastern Canada, in the Quebec group, which is regarded as the 
equivalent of the Calciferous sand-rock of the New York series. 
It fills veins and fissures, alike in the limestones, shales, and sand* 
stones, and even in the trap rocks which traverse these. Some- 
times, like that described by Yanuxem, it forms botryoidal 
masses ; at other times it lines fissures, and, as at Drummondville 
and Sillery, is spread over a surface which had been previously 
incrusted with small crystals of calcite. The shrinking of the 
layer has here given rise to cracks, such as are sometimes seen in 
a coat of varnish. In other cases it fills fissures several inches 
in diameter, as on the island of Orleans, where a vein of it in 
shale would furnish several hundred pounds of the material, 
and where, as elsewhere, it has been mistaken for coal. At St 
Flavien it fills a vein of an inch or two in argillite ; the walls of 
the vein are lined with quartz, and the coal-like matter is itself 
cut by thin seams of quartz, of later formation. In another 
specimen from this localitv, the vein is nearly filled with crys* 
talline quartz, and the caroonaceous substance is found in small 
almond-shaped masses in the center of the vein. In the Acton 
oopper-mine it fills irregular cracks and fissures, and sometimes 
forms masses several inches in diameter. 

The matter from these different localities has a resinous lustre^ 
which passes into sub-metallic in some cases. Its color is jet 
black, and it is very brittle and easily reduced to a velvet black 
powder, which has been used as a pigment It has a oonchoidal 
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fracture, and flies iato fragments when e^tposed to heat. For 
the rest, it varies considerably in its chemical characters. The 
mineral from Acton, which is much harder and more metallic 
looking than that from the other localities, gives of^ when heat^ 
ed to redness in a close vessel, a portion of water, but no inflam*' 
mable gas or vapor, and loses 6*9 per cent gf its weight, leaving 
a carbon which is difficult of combustion, and gives, when in- 
cinerated, 2*2 per cent of ash. Like the specimens described 
by Vanuxem, it approaches to anthracite in its characters. That 
from the other localities examined gives off when heated a 
greater or less proportion of combustible vapor, which condenses, 
in part, into a tarry liquid, having an offensive odor very dis- 
tinct from the product of the distillation of coals or pyroschists. 
Carefully selected specimens yield, by incineration, only a few 
thousandths of ash, apparently due to accidental impurities. In 
a specimen from Quebec the volatile matters equalled 19*5 per 
cent ; in one from Orleans Island 21*0 ; in one from St. Flavien 
15'8, and in another, six miles from the last, 24*5 percent. The 
latter, when exposed to heat, swells up, and leaves a pOTous 
coke, the fragments cohering like those of a caking coal. The 
same is true, to a less extent, of that of Orleans. These matters 
are not affected by benzole, with the exception of the last men- 
tioned, which appear to contain a sinall amount of soluble sub- 
stance. The mode of occurrence of these matters shows that they 
have once been in a liquid state, and, as the limestones of this 

ffroup are in many parts distinctly bituminous, there can be 
ittle doubt that the liquid carbonaceous matter was bitumen, 
which has since been slowly oxydized, indurated, and converted 
into these insoluble, infusible coaly and anthracitic bodies. 

This view is confirmed by the examination of a bitumen which 
appaars to be in the very act of changing. In the Devonian 
limestones of Canada, there are beds of fossil corals, which are 
impregnated with petroleum. At the outcrop of these, where 
the strata have been for ages exposed to the weather, the petro- 
leum is replaced by a black matter, which lines the cells, and, 
having lost its oily character, no longer repels the water like the 
still oily corals within. Benzole, which readily dissolves the bitu- 
men from these, does not affect the black color of the weathered 
corals. A fragment of a FavosUes impregnated with this black 
matter was crushed and treated with dilute muriatic acid, which 
removed the carbonate of lime of which the coral was composed, 
and left five per cent of a brownish-black residue. This, when 
exposed to heat, burned with flame, without melting, and left a 
bulky coherent coaly residue, which gave a little ash. When 
treated with a large amount of boiling benzole (coal-naphtha) 
the residue gave up only 16*5 per cent of soluble bitumen, and 
the subsequent analysis of the insoluble residue gave volatile 
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md combustible matter 281, carbon 67-7, ash 4 2=100*0. From 
these experiments it appears that the soluble and liquid bitumen 
of the corals is, in the weathered portions, converted, in great 
part, into an insoluble and infusible hydrocarbonaceous matter, 
resulting probably from a slow oxydation. It is not improbable 
that a less advanced stage of this process might afford the solid, 
but fusible and soluble bitumen wnich impregnates rocks of the 
same series in other localities. Thus in Kincardine on Lake 
Huron, immediately overlying massive beds of a somewhat bi- 
tuminous limestone of the Corniferous formation, are found thin- 
ner slatv beds of a dark chocolate color, interstratified with 
pale yellowish earthy lavers. These latter contain no combus- 
tible matter, but the dark colored beds burn with a smoky flame, 
nUhough the hydrocarbonaceous substance is for the greater 
part insoluble in benzole. In Quarrying at this place however, 
specimens were obtained of a tliin shaly bed, wnich when pul- 
verized and treated with benzole lost 12'8 per cent of soluble , 
bitumen, and left a nearly white calcareous residue, free from 
carbvonaceous matter. Such a rock as this is rightly designated 
a bituminous limestone, although the beds at the outcrop, which 
contain ati insoluble hydrocarbon, and approach to a pyroschist 
in character, areprobably but altered portions of the same bitu- 
minous rock. The interstices of a porous crystalline dolomite 
from the Grand Manitoulin Island, are filled with brown asphalt, 
which melts and exudes by a gentle heat, and is completely sol- 
uble in benzole. It forms from 7*4 to S'S per cent of the rock. 
An altere<l form of petroleum is also found near the oil wells of 
Enniskillen, where the product of the natural oil springs appears 
in the form of large superficial beds of a soft solid, wiJich is 
slightly adhesive at ordinary temperatures, and has a specific 
gravity about that of water. According to Delesse, it solidifies 
after fusion at 83® centigrade. He found it to consist of bitu- 
men soluble in benzole 62-5, insoluble organic matters, (the 
debris of recent vegetation), 24*8, clay and sand 12*7 =100-0. 
The bitumen, left by the evaporation of the benzole, is solid 
and but slightly ductile.* This product evidently results from 
a drying up, and probably a partial oxydation of petroleum, 
whicli has been changed into a matter approaching to asphalt in 
its properties. 

• Delesse, Mfaieriaux de Conttructicn a F Exposition de 1856, pa^je 890. On pflg« 
981 of tlie wuiui volume Deles5H$ had descrilxHl a peculiar hrownUh-blnck coinpnct 
and tough rock, from Promina in Auatrla, which coiisisU of 59 ytarts of a cryntaU 
line limeKtitne, 9*0 parts of clay, and 82*0 parts of a brownUh- black conibJstible 
matter, which is futsible. and givi-s off by heat acid vapors, leaving a residue of 
only 85 parts of fixed carbon. It is almost completely insoluble in benzine, and 
is, by Delesae, designated as a liffnite, fn>m \rbich however it is dlHtinguit^hed by 
its fu!»ibility. It would seem to be a hitherto undescribed matter intermediate !>•- 
twceo lignite and asphalt. 

Am. Joub. Sol—Seoond Sesixs, Vol. XXXY, No. 101.-*Mabob, 18(0. 
22 
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It now remains to sp^k of the geological distribution of pe- 
troleam in the Palaeozoic rocks of this country. Apart from 
the matters just described from the Quebec group, bitumen oc- 
curs at two distinct horizons in the New York series. For 
reasons which will be apparent farther on, we recall the princi- 
pal divisions in this series. At its base are the siliceous sand* 
stones of the Potsdam formation, to which succeeds the Cakife- 
rous sand-rock. This is, for the most part, a dolomite, occasion- 
ally containing small quantities of gypsum and other earthy 
sulphates. The bitter saline springs, wnich issue from this and 
the succeeding limestones, probably have their source in this 
doloroitic formation. The Chazy limestone, which immediately 
overlies this, is magnesian in its lower part, and, lithologicallyi 
affords a transition from the dolomites beneath, to the ^reat mass 
of pure limestones which form the Birdseye, Black River and 
Trenton formations, and are often includ^ under the general 
name of the Trenton group. In this we meet for the fii^ time 
*with petroleum, although in much less abundance than in the 
higher rocks. In the township of Pakenham, the large Ortho- 
oeratitesof the Trenton limestone sometimes hold several ounces 
of petroleum in their chambers, and it has been met with under 
similar conditions in Lancaster. It has also been observed to 
exude from the fossil corals of the Birdseye limestone at Bivi^re 
a la Hose (Montmorenci). The limestones of this group, which 
are generally more or less bituminous to the smell, are peculiar* 
ly so in some parts of the county of Montmorenci, and not only 
give off a strong odor when struck, but, when burned for lime, 
evolve an abundant bituminous vapor on the first application 
of heat A spring which affords small quantities of petroleum 
issues from the XTtica formation, on the Grand Manitouiin Island, 
and Dr. Beck has described a similar one from the Hudson Biver 
group, in Guilderland, near Albany, New York. Both of these 
probably have their source in the underlying limestones, which 
are characterized by beds and nodules of chert, and by silicified 
fossils, not less than by the presence of petroleum. 

To these limestones succeed, in ascending order, the pyro* 
schists of the Utica formation, followed by the shales of the Hud- 
son Biver group. This terminates the Lower Silurian or Cam* 
bro-Silurian^ system, and, taking the Potsdam of New York as 
the basis, constitutes a lithological series, which is reproduced, 
with a very remarkable parallelism, in the Middle and Upper 
Silurian and Lower Devonian rocks about to be mentioned. 
The siliceous strata at the base of the first series are repeated in 
the Oneida and Medina conglomerates and sandstones, while the 

' The teim Oambro^ilturian, first snggetted by Prof. Phillips, is adopted by Juket 
to designate the Lower SiloriAQ series of rocks. (IVatts, Royal IrUh Acad^ lam, 
p. 564. 
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great mass of dolomites, with gjrpsum and salt, which makes up 
the Clinton, Niagara, Ouelph and Onondaga formations, repre* 
sents on a great scale the similar dolomites of the Calciferous 
formation. The lithological representative of the Trenton gronp 
next appears in the Ck>rniferous formation, composed, like the 
former, of pare limestones, with chert beds, silicified fossils, and 
petroleum. To these succeed in western New York the pyro- 
schists, called the Marcellus shales, closely resembling those of 
the Utica formation, and followed by the Hamilton group, lith- 
ologically similar to that of the Hudson River, and overlaid in 
its turn, by sandstones of the Portage and Chemung J?roup, 
which may be compared to those of tne Potsdam and Oneioa 
formations.* It should be mentioned however that the repeti- 
tion of the pyroschists at the base of these sandstones, constitu- 
ting the Genesee slates, has no known representative in the 
Lower Silurian series. 

It is in the Lower Devonian limestone, or Comiferous forma- 
tion, that the greatest amount of petroleum occurs, although Mr. 
Hall observed that the dolomites of the Niagara formation in Mon- 
roe county, New York, frequently contain mineral pitch; which is 
sometimes so abundant as to m)w from the rock, when this is 
heated in a lime-kiln. Concretionary nodules holding petroleum 
have also been observed in the Marcellus and Genesee slatefl, 
while the higher Devonian sandstones in New York and Penn- 
sylvania are often impregnated with petroleum, and from these, 
and from still higher strata, issue the oil spring of those regions. 
It is probable however that the source of the oil in these superior 
strata is to be found in the Comiferous limestone, from which 
the petroleum of western Canada is undoubtedly derived, since 
in Enniskillen this formation is covered only oy 200 or 800 
feet of Hamilton shales, the Marcellus pyroschists being absent 
from that region ; while at Tilsonbure the limestone appears at 
the surface, and wells bored into it have yielded considerable 
quantities of petroleum. DiflTerent observers have noticed the 
occurrence of petroleum in the rocks of this formation, and 
remarkable instances of it may be seen in several parts of west- 
em Canada. In the township of Rainham, on Lake Erie, the 
shells of Pentamerus araliis are sometimes found to have an inner 
cavity, lined with crystals of calcite, and filled with petroleum. 
Coralline beds impregnated with petroleum are found in Wainfleet 

* The lata Prof. Eaton had a peroepUon of this corioos lithological parallalitii^ 
in successive (ireologiciil series, wlien lie classed all stratified rocks in three divisioni^ 
carboniferous, qwirtxose and calcareous ; -wliich he supposed to be repeated in tha 
■ame order m each geological series. By carboniferous, he meant simplj ai^gilla. 
oeous iind skty rodo. in which, according to him, enal and carbonaceous scliisto 
might occur. In the carboniferous dif ision of his primitive series, ha placed gntist 
and tlie crjrstaUina tcbista. (OtoL Text Book, 1882, and thu Journal, [2], xzziil, 
p. 281). 
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and in WaJpole, in the latter instance immediately beneath a 
layer of chert, but I have more particularly examined them in 
the township of Bertie, which is on the Niagara River, opposite 
to Buffalo. Here, in a quarry, are seen massive beds, slightly 
inclined, composed of a solid crystalline encrinal limestone, which 
appears not only destitute of petroleum, but from the water, by 
which it is impregnated, to be impermeable to it. In some of 
these beds are large corals of the genus Beliop/iyllum, the pores 
of which are open, but contain no oil. Two beds however, one 
of three, and one of eight inches, which are interstratified wilh 
these, are in great part made up of species of Heliophyllum and 
FavosileSf the cells of which are full of petroleum. This is seen, 
in freshly broken masses, to be absent from the solid limestone, 
which forms the matrix of the corals, and resembles in texture 
the associated beds. As the fractured surfaces of the oil-bearing 
^beds become dry, the oil spreads over them, and thus gives rise 
to the appearance of a continuous band of dark oil-stained rock, 
limited above and below by the lighter limestone, from which, 
however, it is separated by no planes of bedding. The layer of 
three inches was seen to be twice interrupted in an exposure of 
a few feet, thus presenting lenticular beds of the oil-bearing 
rock. Besides the occasional specimens of Heliophyllum without 
oil, disseminated in the massive limestone, a thin and continu- 
ous bed of Favosites is met with, which is white, porous, and 
free from oil, although beds both above and below are filled with 
it. It is from the weathered outcrop of one of these that was ob- 
tained the specimen already described on page 164, in the cells 
of which was found the infusible and insoluble product of the 
oxydation of petroleum. When the oil-bearing beds are expased 
in working the rock, the oil flows out and collects upon the water 
of the quarry. Besides the two beds noticed above, there are 
said to be others, which were concealed by water at the time of 
my visit. The facts observed at this locality appear to show 
that the petroleum, or the substance which has given rise to it, 
was deposited in the beds in which it is now found, at the for- 
mation of the rock. We may suppose in these oil-bearing beds 
an accumulation of organic matters, whose decomposition, in 
the midst of a marine calcareous deposit, has resulted in their 
complete transformation into petroleum, which has found a 
lodgement in the cavities of the shells and corals immediately 
near. Its absence from the unfilled cells of corals, in the adja- 
cent and interstratified beds, forbids the idea of the introduction 
of the oil into these strata either by distillation or by infiltration. 
The same observations apply to the petroleum of the Trenton 
limestone, and if it shall hereafter be shown that the source of 

Eetroleum (as distinguished from asphalt) in other regions, is to 
e found in marine fossiliferous limestones, a step will have been 
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made towards a knowledge of the cbetnical conditions necessary 
to its formation. 

The natural oil springs, which occur in various parts of west- 
ern Canada, are upon the outcrop of the C!orniferous limestone, 
or of the overlying Hamilton shales, and are alone the line of a 
broad and low anticlinal, which runs nearly east and west through 
the district In the township of Dereham, where small quanti* 
ties of oil rise to the surface in several places, the Cormferous 
formation is overlaid by about forty feet of clay and sand, after 
sinking through which the limestone was bored to the depth of 
thirty-six feet From this openinff a few barrels of petroleum 
were obtained. Oil springs abound for several miles along the 
Thames, about sixty miles to the westward of Dereham, and 
borings into the limestone beneath have furnished considerable 
quantities of oil, although not sufficient, perhaps, to be of great 
economic importance. The principal oil wells of Canada occur 
in Enniskillen, about twenty miles to the northward of the last 
Here numerous oil springs are found, and the thickened petro- 
leum, mixed with earthy and vegetable matters, described on 
page 165, forms layers of considerable extent at the surface of the 
ground, and around the roots of growing forest trees. Two of 
these layers have together an area of more than two acres, and 
a thickness which varies from a few inches to two feet They 
are locally known as gum beds. In sinking a well in the vicin- 
ity of an oil spring in this region, there was found, beneath a 
depth of ten feet of clay, and reposing upon four feet of gravel, 
a layer of bituminous matter like that just described, from two 
to four inches in thickness. It is easily separable into thin lam- 
inae, which are so sofl as to be flexible, and show upon their 
surfaces the remains of leaves and of insects, which had become 
imbedded during the slow accumulation and solidification of the 
bitumen. This little deposit, Which is mingled with a considera- 
ble proportion of earthy matter, is instructive, as showing the 
manner in which beds of bituminous rock may sometimes bo 
produced from previously formed sources of petroleum. 

The Corniferous limestone in Enniskillen is overlaid by about 
two hundred feet of marls and soft shales abounding in the 
characteristic fossils of the Hamilton formation. To this succeed 
from forty to sixty feet of Quaternary clays and sands of fresh- 
water origin, through which the scanty natural oil springs rise. 
On sinking wells, there is generally found, reposing immediately 
upon the shales, a layer of coarse gravel, holding large quantities 
or petroleum, which is the oil of the so-called surface wells, and 
has accumulated beneath the clays. It is darker and thicker 
than that obtained directly from the rock below, on boring which 
fissures or seams are met with, from which petroleum issues'in 
abundance, and often with great force, sometimes attaining the 
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surface, and often rising above it^ constitating the flowing welli. 
These oil-bearing veins are met with at depths varying from 
forty feet to one and two hundred feet in the roclr, and in 
borings near together ihe oil is often met with at very unequal 
depths. Adjacent borings sometimes appear to be connected 
with the same vein, and to aff'ect each other's supply. The 
deepest well in this region was estimated to yield, when first 
opened, 2000 gallons in twenty-four hours, and at present, when 
it is allowed to flow for some time, the supply in many of the 
neighboring shallower wells is found to fail. The facts observed 
in this region seem to show that these veins are fissures running 
obliquely downwards to the great reservoir of petroleum which 
is probably in the underlying Corniferous limestone. The oil 
wells in this township are confined to two districts, the more 
abundant one being about six miles south of the other. From 
the results of an unsuccessful boring made on an intermediate 
point, it appears that these two districts are on two slight anti* 
clinals, subordinate to the great axis already mention^. This 
anticlinal structure appears to be a necessary condition of the 
occurrence of abundant oil wells; the petroleum being lighter 
than water accumulates in porous strata, or in fissures in the 
higher part of the anticlinal, and in obedience to a hydrostatic 
law, rises through openings to heights considerably above the 
water-level of the region. Large quantities of light carburetted 
hydrogen gas are found in the Palaeozoic rocks of the vicinity, 
and seem to be in many cases accumulated in the subterranean 
anticlinal reservoirs, since borings sometimes yield both gas and 
oil, or gas alone. Water, sometimes, but not always, more or less 
saline, often accompanies the petroleum, and frequently replaces 
the latter in wells that have been for some time wrought I 
do not conceive that the gas has any necessary connection with 
the oil, since large quantities of it are found in rocks which 
underlie the Corniferous limestone. If however, as is not im- 
probable, portions of it were generated, and now exist in a con- 
densed state in the oil-bearing strata, its elasticity would help 
to raise the petroleum to the surface. 

The accumulation of the petroleum along lines of uplift, and 
its escape through the fissures accompanying this disturbancCi 
must evidently date from a remote geological epoch. Porous 
beds, like the Devonian sandstones, or the Quaternary gravels, 
have however served as reservoirs in which the oil has accumu- 
lated, while argillaceous and nearly impervious strata, like the 
marls of the Hamilton group, and the fresh-water clays which 
overlie the gravels in western Canada, have in a great measure 
prevented its escape. Hence, it would appear that the Devonian 
sandstones of Pennsylvania and northeastern Ohio are filled 
with oil, which has risen from the limestone beneath, while, over 
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% great portion of western Canada, this limestone was ages ago 
denuded, and has lost the greater part of its petroleum. 

In the easternmost part of North AdI&rica, and at the extremity 
of the peninsula of Oasp^ petroleum is again met with, issuing 
from sandstones which belong to the base of the Devonian series. 
The oil springs are here found over a considerable area, along 
an anticlinal, and may yet prove to be of economic importance. 
Beds of thickened petroleum, like those of ^nniskillen, are here 
met with. Near to Cape Gasp^ there is a remarkable dyke of 
amygdaloidal trap, ten or twelve yards in breadth, the cavities 
of which are often lined with chalcedony, or with crystals of 
calcite and quartz. Many of these cells are filled with petroleum, 
which in some cases has assumed the hardness of pitch. The 
odor of the bitumen, which may be perceived to a considerable 
distance, has caused the name of Tar Point to be given to the 
locality. 

In concluding these notes, I beg to call the attention of geolo« 
gists to the importance of determining, as far as possible, the 
nature and the age of the rock formations to whicn the petro- 
leum of different regions is indigenous, carefully distinguishing 
those cases in which its occurrence is evidently the result of a 
secondary process. As an instance of this, it is most desirable 
to determine whether the oil wells of the Carboniferous rocks 
in Ohio and Virginia derive their supplies, like those of Penn- 
sylvania, from the Lower Devonian limestone, or whether there 
exists, in the Carboniferous system, a third oil-bearing horizon, 
analogous to those of the Trenton and Corniferous limestones. 

Montreal, Dec 20, 1862. 



Abt. XIX. — Origin of the Indian Race of Hayti; by J. A. Van 
Heuvel, of St Lawrence Co., New York. 

At the period of the discovery of the West India Islands by 
Columbus, they were inhabited by two very dissimilar races. 
The larger and more northern of them, Hayti, Cuba, and Porto 
Rico, and likewise the Bahamas, were possessed by a people of 
mild and unwarlike character, who were of the same origin. 
The smaller islands south of them, extending in a chain to South 
America, were at the same time inhabited by the fierce and war- 
like Caribees, who made constant aggressions upon their neigh- 
bors. That the inhabitants of the former islands were all of the 
same race is expressly stated by Columbus. In a letter which, on 
his return from his hrst voyage, he addressed to the Treasurer of 
Spain, he says, " there is no difference in their countenance and 
manners, and they all speak the same language."* Of the gentle 

' Nayarette, ii, p. 885 (Paris editioD). 
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and peaceable character of the Haytians, he in the same letter 
thus speaks: "They are without arms, which they know not 
how to use, being of a timlH disposition. They have canes dried 
in the sun, the ends of which are pointed with a piece of hard 
wood sharpened ; but even this weapon they dare not use, for it 
often happened, that on our sending two or three men to visit 
some of tneir towns, all the inhabitants fled in disorder."* 

They were also of an extremely amiable and benevolent na- 
ture. In the intercourse which Columbus had with them, he 
met with a most friendly and generous reception, accompanied 
with the greatest respect and even veneration. As he approached 
Hayti the first time witb his vessels, and, in sailing along it, one 
of them was wrecked on the coast, the Cacique in whose domin- 
ions the accident occurred, on hearing of it, directly sent some 
canoes which brought away all that was in the vessel. He came 
to the shore, and took care that none of the goods should be lost, 
himself remaining to guard them, and had them taken to two 
houses he hud appointed, sending a message to Columbus not to 
be concerned, and he would give all he had to repair his loss.* 
"The Indians," says Herrera, "so aftectionately gave them help, 
that it could not have been better done in Spain, for the people 
were gentle and loving."* In a letter which Uolumbus addressed 
to his royal patrons, Ferdinand and Isabella, he observes: "The 
people are so affectionate and tractable that I swear to you there 
w not a better people nor a better country in the world. They 
love their neighbor as themselves, and their conversation is the 
sweetest in the world, being pleasant and always accompanied 
with a smile."* 

Hayti, Cuba, and Porto Rico, at' the period of their discovery, 
were most densely populated. The entire number of their in- 
habitants, according to Las Casas, was six millions, and those of 
Hayti were half that number. Oviedo states their whole popu- 
lation at three millions, and that of Hayti at somewhat mure 
than one million ; which estimate Bryan Edwards, in his History 
of the West Indies, thinks to be probably the most correct* 

But, being inhabited by a race so gentle and unwarlike, they 
were without difficulty immediately subjugated by the Span- 
iards. After their conquest their history is as short as it is mel- 
ancholy. The rigorous treatment which the Haytians experien- 
ced from their invaders in being forced to labor in the mines of 
their island, which soon broke their constitutions, unused to toil, 
almost entirely swept off their numerous population, in less than 
half a century. In 1509, but seventeen years after the first 
landing of the Spaniards, they were reduced to sixty thousand. 

* NATRreite, ii. p. 777, &c * Robertaon^s Amerien, Ikxik T. 

* Dees, Book T, Oh. 18. * RcilicrtsoD's America, Bouk I, Noto 16. 

* History of the West Indies, Book I, Ob. 8. 
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After five years more there remained bat one third of this num- 
ber, and in 1688 they amounted to only four thousand/ Snbse* 
quently a small part of this remnant escaped destruction. '* A 
young Cacique, placing himself at the head of the few that re- 
mained, made a resolute resistance to their conquerors. Driven 
at length to extremities, he retired to the fastnesses of inacces- 
sible mountains, from which he continually sallied forth and har- 
rassed the Spanish inhabitants, who in the end, struck with the 
heroism and the moderation he showed in the use he made of 
the advantages of his position, suffered him and his adherents 
to leave their retreats and reside unmolested in any part of the 
island. Their descendants continued to inhabit it for a length 
of time; but their numbers gradually diminished, and in 1716 
amounted to only one hundred souls."* 

The population of Cuba shared the same fate, but the de- 
struction was not so entire. From information given me by in- 
telligent gentlemen from Havana, it appears that there are still at 
the present time some descendants of the ancient race near St 
Jago, having the following villages: Holquin, Cobre, Vallamo, 
Puerto Principe, and Guanaja, whose aggregate population is 
two thousand. 

From what region this ill-fated race, of so amiable, gentle, and 
peaceful a character, was derived, is an interesting inquiry. 
From their greater proximity to North America than to the 
southern continent, it might at first view be thought that they 
came from Florida. But their character, so different from that of 
the tribes in general of that country and the adjacent regions, 
who are brave and warlike, is opposed to this supposition, and 
it might be considered more probable that they passed to the 
islands from the not very distant coast of Yucatan. 

But Bryan Edwards advances another theory of their origin. 
" The antipathy," he remarks, " which the Caribees manifested 
to the unoffending natives of the larger islands appears extraor- 
dinary, but it is said to have descended lo them from their ances- 
tors of Guiana, They considered them (the Hay tians) descended 
from the Arrowacks of South America, with whom the Can- . 
bees of that country are continually at war."* 

Having once passed some time m British Guiana, and found 
that the Arrowacks are one of the tribes of that country, and 
feeling an interest in this question, I endeavored to obtain some 
information as to their manners and language; and the facts 
which I collected, on comparing them with the accounts pre- 
served of the Haytians, fullj^ support the tradition preserved by 
the Caribees as to their origin, as related by Mr. Edwards. 

I ascertained that the Arrowacks are spread along the who]« 

' Ogilby V Hi!»tory of America. ■ Jeffrey's Natural aod Civil History of AmeiicL 

* Uisttiry of the West Indien, Bonk 1, Ch. 3. 

ijL JouB. ScL— Sbcovd Sbbiss, Vol. XXXV, No. 101— Mabcb, 1868. 
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coast of British Guiana aad Sarinam adjoining it. They are at 
the mouths of the rivers that fall into the Atlantic, but not high- 
er up upon them. Their appearance is very similar to that of 
the Indian natives of South America in general. They paint 
their body all over with a red coloring matter made from the 
bruised seeds of arnotto mixed with oil. • They wear strings of 
beads around the arms, and chains of the same or of shells about 
the neck. A silver ornament is sometimes worn at the ears, 
and a longitudinal piece of wood is inserted in an incision made 
below the under lip. They rely for subsistence on hunting and 
fishing, and cultivating around their cabins cassava or manioc, 
maize, potatoes, plantains,&c.-— chiefly cassava, which is prepared 
for food in a remarkable manner. The root, which is the 
part eaten, is first grated, and the juice, which is poisonous, is 
expressed. The grated mass is spread on a flat form, and baked 
into cakes twelve or fourteen inches wide. The juice is divested 
of its poisonous quality by ebulHtion, the foam as it rises be- 
ing continually removed, and is then used as a condiment with 
their daily dish, which is prepared from a variety of articles, 
venison, fowl, fish, &c., put together in a pot, and a portion of 
this juice added, with a large quantity of pepper, and then boiled. 
It makes a delicious dish, highly valued by the Arrowacks ; and, 
as the pepper is an important ingredient in it, it is called in their 
language, hachi'duada, signifying pepper-pot — from haclii^ pepper, 
and duada^ pot. The cassava cakes are eaten with it. 

Their cabins are of a square form, of greater length than 
breadth, constructed of four stakes planted in the ground, open 
on all sides, with an angular roof, which is covered with leaves 
of troobes, a species of palm. In them are suspended their ham- 
mocks for sleeping, in which also they sit or recline during 
the day. They are a net-work made of the fibres of the pita^ 
another species of palm. In the middle of the cabin a fire is 
continually kept, to repel by its smoke the approach of mosqui- 
toes, which abound in their torrid clime. 

In support of the hypothesis of Bryan Edwards, the following 
proofs may be adduced: 

1, The Arrowacks bear a great resemblance in their charac- 
ter to the Ilaytians. They are, like them, mild, gentle, and be- 
nevolent. As such they have uniformly exhibited themselves to 
the Europeans with whom they have had intercourse. When 
the Spaniards, in their first expeditions to the Orinoco, had ex- 
cited against them the general hostility of the Indians, the Ar- 
rowacks alone were friendly to them. Lawrence Keymes, who 
commanded the second expedition made by Sir Walter Raleigh 
to this river, in 1596, remarks: "The Caribes, the Ciawanis, 
Titivivas, and all other nations, far and near, were ready to join 
against them, except the Arawacas, who were the only nation in 
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whom they could trust." And again : "The Indians of Moruga 
(a river near the Orinoco) sought by all the means in their power 
to unite all nations into an alliance to invade the Arwacees for 
being guides to the Spaniards, in showing them their towns and 
betraying them."" To the friendship thus early shown to the 
Spaniards they ever remained constant Gumilla, in his History 
of Hie Orinoco^ written a century and a half after, observes : 
" They are much more attached and more faithful to the Spaniards 
than any of the nations who have been discovered on this river 
or in the neighboring regions, for as soon as they are informed of 
any attack intended against them, they secretly inform them of 

Bancroft, id his History of Guiana^ says that in temper and 
disposition they are cheerful, humane, and friendly ; but some* 
what timid and cowardly. Stedman, in his account of Surinam, 
remarks of those in that province; ^* They are not only at peace 
with other Indian nation^, but are peculiarly attached to Euro- 
peans, who in return possess for them the strongest esteem. A 
more peaceable people does not exist in the universe." 

2. The existence of an implacable animosity between the Ca» 
ribees of Guiana and the Arrowacks, alleged by the insular 
Caribees as the cause of their enmity to the Haytians, whom 
they considered of the same nation with the Arrowacks, was 
confirmed by inq«irie8 I made on the subject. At the com* 
mencement of the Dutdi cdonicsi, Essequibo, Demerara, and 
Berbice, which now belong to England, forming British Guiana, 
these nations were engaged in constant wars together. In the 
old maps of this country are marked three places on the Esse- 
quibo river at which they had engagements. The last was a very 
sanguinary one, so that the river was colored with blood, and 
the Arrowacks were defeated, and fled to some distance on the 
river below. Their mutual hatred and antipathy continues to 
this day as intense as ever. It is the height of offense to an 
Arrowack to be called a Caribee, and to a Caribee to be thought 
an Arrowack. 

A missionary in.Surinam at the close of the last century, in his 
account of it, observes : " The Arrowacks had long wars with the 
Caribees, until the governmenf determined to put an end to them,, 
by declaring to both that if either commenced hostilities against 
the other it would be considered an enemy of the colony." " 

3. A comparison of the language of the Haytians and Arrow* 
acks supports the identity of the two nations. From the early 
destruction of the Haj^tians, and the little care taken to preserve 
a knowledge of their language, the means of making this com- 
parison are scanty. Yet a few words of it have been preserved, 
and are placed in the following table, which will be seen to agree 

»• Cayiey's Life of Raleigh, ii. pp. 842, 881. 

" History of the Orinoco, chap. 10. " Quandt, Nachricht von Surinam. 
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Arrowaek. 


Baytian. 


Hachi," 


Axi. 


Mareesee, 


Ma-i-2i.»* 


Oanoa, 


Canoa, 


BAhu, 


Boa, Bohio. 


Hammaka, 


Hatnaca. 


Seeba, 


Ciba. 
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with the Arrowack, the words of which are taken from a vo- 
oabularj I formed of this language : 

Pepper^ 

Maize, 

Canoe, 

House, 

Hammock, 

Stone, 

The following are the authorities for the Haytian words: 

AxL — " They gave the Spaniards a sort of spice which they called 
Axi." Herrera, Dec. I, Boci I, Ch. 7. 

Maizi, — " They gave the Spaniards a sort of grain which they call 
Maizium." Martyr, Decade I, Book L The author wrote in Latin, and 
his translator has rendered the word in English Maizi. 

CaiUM, — " Their boats they call Canoas." Martyr, Dec. I, Book I. 

Hamaca. — "The beds of the Lucayans are called Hamacas.'* Herrera, 
Dec I, Book I, Ch. 12. 

Ciba. — ** On the second visit of Columbus to the Cacique of Hayti, he 
presented him, among other valuable jewels, with eight hundred beads of 
stone, which they caJlCibas." Herrera, Dec. I, Book II, Ch. 9. 

Boc^ Bohio. — " The word of the Haytians for house is Boa." Martyr, 
Dec I, Book I. As Columbus sailed from Cuba to Hayti, the Indians he 
had on board, whom he had brought from the Bahamas, called the latter 
ialand Bohio. It seemed that it signified a knd full of cottages. Herrera, 
Dee. I, Book I, Ch. 15. 

Martyr was the ootemporary of Columbus, and his work, No- 
VU8 Orbis, was founded on information received from Columbus 
himself and from his companions in his voyages. 

It may be said that the above Haytian words, which the Span- 
iards adopted into their langua^, were spread by them along 
the coast of Guiana among the Arrowacks; but for this suppo- 
sition there is no foundation, since it is not probable that the 
Arrowacks would adopt new words for things well known to 
them^ and for which they must have had names ; and, farther, in 
the language of the Caribees on the Orinoco, who from their IFre* 
quent intercourse with the Spaniards would equally have adopted 
them, these words are not found, as is shown in the following 
table. 

Haytlaii. Cvlbeet. 

Canoe, Canoa, Couriara. 

Hammock, Hamaca, Acalto. 

Stone, Ciba, ^ Tebou. 

Pepper, Axi, Pomoui. 

Maize, Maizi. Awasse. 

^ The initial letter H in the Arrowack is only an aspirate. 
^ This word is of tliree syllables, nod taken 'from a Spanish writer; the yowel • 
Ims the spuod of the English ee. 
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The Arrowack langaage resembles in its structure the Hajtiao, 
Herrera says the Hajtian was easy to be pronounced and learned, 
and Charlevoix says that we may judge of its softness by some 
words which have passed into our language.'* Such is the char- 
acter of the Arrowack, which abounds m vowels and liquids, 
and is remarkably soft and melifluons. Bancroft;, who resided 
sometime in British Guiana, says, in his history of this province, 
that it is distinct and harmonious, and not unlike the Italian in 
softness and multiplicity of vowels. 

The following Arrowack words, taken from my vocabulary, 
show this : 



Arrowack. 




ArrowMk. 


8uD, Hadalee. 


EaHh, 


Woonabo. 


Year, Weewa. 


Water, 


Woonee. 


Tree, Ada. 


Island, 


Careeree. 


Hill, Hoorooroo. 


LightDiDg, 


Belbellairo. 


4. It is not only very probab 


c, but there are some facts fur- 



nishing decided evidence, that the Arrowacks of Guiana passed 
to the northern islands in the West Indies, Hayti, Cuba, &o. 
Sir Walter Baleigh, in the narrative of his expedition to the 
Orinoco in 1595, states that they had spread along the coast as 
far as this river. "The nations," he says, "that dwell on the 
south of the Orinoco are Arrowacks ;" and, in arother place, ob- 
serves that " he came to a town of the Arrowacks north of the 
Orinoco."^* Humboldt mentions them anoong the nations now 
in the Spanish province of New Andalusia, which is between 
this river and the northern coast. Being spread so far to the 
north, tJiey might easily pass to the island of Trinidad, which 
lies near the Orinoco. But that they made this transit is not 
merely conjectural. Sir Robert Duddeley, in the account of his 
voyage to Trinidad in 1595, found in UacJduyi^s Oollecticmj voL 
iv, gives a list of words of the language spoken in this island, 
nearly all of which are similar to the Arrowack. But, for brev- 
ity's sake, we give only a few in the following table : , 





Trioldad. 


Arrowack. 


Arrow, 


Simara, 


Simara. 


Maize, 


Maiireesee, 


Aiareefloo. 


Bread, 


Callit, 


Calee. 


Stone, 


Sebath, 


Se«ba. 


Fire, 


Hecket, 


Hekeehee. 



Du Tertre, in his HUtory of the West India Islands^ says that 
the Caribee inhabitants of the smaller islands, in 1640, united in 
a general war against the Arrowacks in Trinidad;" which not 
only confirms the above account, but also shows that the Arro- 
wacks were then very numerous on this island. 

» History of St Domingo. ** Cajlej's Life of Raleigh, Appendix No. DC 

" Histoire des AntUlea 
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From Trinidad, the Arrowacks could readily pass through the 
smaller islands to the larger ones, Hayti, Cuba, and Porto Rico. 
After reaching St. Vincent's, all the rest of the Caribee Islands 
are but a short distance from each other. 

But that the Arrowacks passed through the smaller islands, 
there is conclusive evidence in the fact that they once occupied 
these islands, when the Caribees conquered and became masters 
of them. 

The missionaries Rochefort and Labat, who each wrote a his- 
tory of the islands, relate that the females in them spoke a differ- 
ent language from the^ men, the origin of which they thus give. 
"The women of the 'Caribee Islands," says Rochefort," "have 
words and phrases that are never used by the men except in the 
way of raillery, which had this origin. The Caribees or Domin- 
ica say that these islands were once inhabited by Arrowacks, 
and that they conquered them, and, killing all the men, reserved 
the females for wives, who retained their language, which resem- 
bles that of the Arrowacks of Terra Firma; and it is to be noted 
that, among the Caribees of the continent, the males and females 
speak the same language." Labat" observes, " the Caribees of 
the islands have three languages; one common to all, another 
peculiar to the warriors and elder men, which is used in their 
•public assemblies, and a third spoken only by the females, and 
wholly different trom that of the men, who consider themselves 
dishonored by speaking it;" from which he concludes that with- 
out doubt the Caribees are strangers in these islands, having 
conquered them, killing all the males and reserving the females. 
The language of the females," he says, " was easier pronounced 
and learned than that of the males." 

The inhabitants of Hayti were accustomed to navigation, and 
probably made distant voyages, as they had boats of a large size, 
some of them having eighty rowers, or forty on each side. 

Further, they and the people of the other islands had a knowl- 
edge of South America."" As Columbus on his first voyage 
was pursuing his course from the Bahamas in pursuit of furiher 
discoveries, some Indians he had on board, whom be had brought 
with him, pointing to certain land at a distance called it Bohio, 
others Babeque, by which he thought they meant Hayti ; bat it 
appeared afterwards it was not this island, as they called it by an- 
other name, Caribana." The northern coast of South America 
throughout, according to Martyr, was called Caribana, from Car- 
ibees teing spread along the whole of it. In the second* voyage 
of Columbus, as he sailed through the islands of the Caribees, 
some females captured by them from the other islands, who fled 
to him for protection, said that towards the south were many 

** Histoire de« Antilles, Book II, Ch. 40. *' Voyages aux Isles de rAro^riqae. 
* Martyr, Dec. I, Book L *> Herrera, Dec I, Book I, Cb. 16. 
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islands, some inhabited, others not, which thev called by their 
names; and that there was a continent whica was very great, 
from which canoes had come to trafl&c." While at Hayti, the 
Indians said to him that there was another large island, called 
Yamaje (Jamaica), and that Hayti and Yamaje were but ten 
days' sail from Terra Firmcu from which canoes had come with 
abundance of loads to barter." 

On the other hand, there is evidence that the Arrowacks were 
accustomed to make voyages to the West India Islands. Sir 
Walter Raleigh says that, in going up the Orinoco, " we took two 
oanoes laden with bread bound for Maigueritta in the West In* 
dies, which the Arrowacks in them proposed to carry thither to 
exchange;'' and he speaks of a town on this river "where there 
was a continual market of women for three or four hatchets, and 
they are bought by the Arawacas, and by them sold in the 
West Indies." " In a journal kept by a resident of British Guiann, 
of which I had a perusal, I found an interesting passage relating 
to this subject. He was by name James Glen, and in 1810 
took up a residence for some time in the Indian country at the 
head of the river Essequibo. He appears to have had the ad- 
vantages of education and a scientific taste, from several notices 
in his journal of the Indian nations and the natural history of 
the interior of Guiana, Some of his remarks I transcribed, 
among them the following : " Previous to the year 1600, the 
Arrowacks were accustomed to go from the rivers of Guiaoa to 
the large islands" — which could be no other than Hayti and 
Cuba. The year mentioned was eight years after the discovery 
of Hayti by Columbus, and the settlement of the Spaniards in 
it, which probably caused the intercourse of the Arrowacks to 
cease. 

While,'however, the general population of Hayti, Cuba, and 
the Bahamas is shown with the greatest probability to have 
come from South America, it is not maintained that some of the 
inhabitants of Hayti and Cuba may not have been derived from 
other parts. In Hayti was a tribe called Ziguayos, diflFerent in 
their character from the inhabitants of it in general, and who 
have been supposed to be a Maya colony from Yucatan. It is 
very probable indeed, from the situation of Hayti and Cuba, 
that there was an emigration from Yucatan to these islands. In 
regard to Cuba, two positive facts are stated by Martyr, which . 
give reason to believe that there had been an emigration to it 
from that part of the continent. At the place on the coast of 
Yucatan where Grijalva first landed, he made use of Indians of 
Cuba as interpreters, and at Coluacan, to which he afterwards 

» Herrera, Dec I, Book I, Ch. 12. " Navarette, u, p. 250. 

** Cayley's Lifd of Raleigh, i, pp. 228, 249. 
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came, the language of the people, he says, resembled that of 
Cuba." 

But it may be said that, allowing that the reasons which have 
been offered to show the Arrowaoks and Hay tians to be the same 
nation are sufficient to establish their identity, it does not necessa- 
rily follow that the latter are derived from the former. May 
not the ELaytians have sent colonies to the coast of Guiana from 
whom the Arrowncks are derived, instead of themselves descend- 
ing from the Arrowacks? To this we reply, in the first place, 
that the Arrowacks appear to be the original proprietors of that 
coast Its rivers, Essequibo, Berbice, Demerara, have Arrowack 
names. Essequibo signifies a deer ; Berbice is from Guarapu* 
che, the Arrowack name of this river. There is a river of the 
same name north of the Orinoco. Demerara is from the Arro* 
wack Iniirari. The Portuguese who first settled on this coast 
called it Rio D'Imirari, as they say Rio de Janeiro, whence the 
name Demerara. Simara, the name of a river north of the 
Orinoco, is also an Arrowack word, signifying arrow. Orinoco 
is probably also Arrowack. Water in Arrowack is Woonie. In 
Tnnidad, according to Sir Robert Duddely, it is Orononie, which 
name may have been given to this river as "the water" em* 
phatically, from the vast flood which it pours out. 

Next, we observe that the principal plants cultivated by the 
Haytians belong to South America, of which may be mentioned, 
in particular, cassava or manioc, and their manner of preparing 
it tor food is the same as that of the Arrowacks, which has been 
described. "The Haytians," says Martyr, " never esXjucca^ by 
which name this plant is sometimes called by them, except it is 
first sliced and pressed, and then baked or sodden ; for it is full 
of liquor which is a strong poison, that causes instant death if 
drunk, but the bread made of the mass is of good taste and 
wholesome."^ "When Columbus," says Herrera, "landed at 
Hayti, he was invited by the Cacique to go and eat axi and cos- 
dohif which is their chief diet."*' Hachi, it has been shown, is the 
Arrowack word for pepper, and the repast offer^ to Columbus 
was doubtless the hachi-duada or pepper-pot of the Arrowacks, 
with which cassava was always eaten. Ihere was another cus* 
tom of the Haytians which was evidently derived from South 
America. Their mode of sleeping was in hammocks, which is 
the general custom in that continent, but not at all found among 
the northern Indians, and the word hamaka^ it has been seen, 
belongs to the Arrowack language. 

Lastly, the ELaytians believed that they were derived from the 
south. "They liad a tradition," says Martyr, "that they came 
from Martinique; that they were compelled to leave it inconse- 
quence of dissensions and strifes in it, and, on their arrival at 

^ BCftrtyr, Decade lY, Book I, Ch. 8 and 4. ** Herrera* Decade I, Book I. 

«« Hinenw Deo. t, Book I, Ck IS. 
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Hayti^ struck with its great size, called it Quisqtieiaj which in 
their language signifies exceedingly great ; but afterwards gave 
it the name of fiajti, from the craggy mountains that were in 
it" Martinique was one of the chain of smaller islands inhab* 
ited by the Carribees, but which, as has been observed, they 
conquered from the Arrowacks. It was perhaps the invasion 
of them by the Carribees that produced the strifes and seditions 
in Martinique mentioned in the tradition as having caused the 
Arrowacks inhabiting it to remove to ELayti. 



Abt. XX. — Abstract of a Meteorological Journal^ kepi at Ma* 
rielta, Ohio: latitude 39° 25' N., and longitude 4° 28' W. of 
Washington, for the year 1862 ; by S. P. Hildreth, M.D.— 
[Thirty -fifth Annual JReportJ* 



MOMTBi. 


THXIMOMBTBR. 






III 


Pr«TaiUoff 
windt. 


■AROMBTBK. ( 


s 

86-68 


1 


! 
1 


1 

I 


1 


a 


1 


January, 


67l 1*8 


6 26 


667 8 N^ w.w. «i( 8. 


29-85 


-28-96 


0-90 


Febraarj, . 


88-60 


66 11 


12 16 


8-066;n.. n.'W. k •.«,'29-76 


28-86 0-90 


Karch, 


41-27 


76 16 


11 20 


h-892 


N.W., 8. A 8.1. |29-55 


28-66'0-90 


April, 


61-52 


81 80 


16j 14 


7-678 


«A«. k N. i29-65 


2885 0-80 


May. . . . 


6716 


84 86 22i 9. 8-788| n.,8.A8.e. 129-81 


2910|0-61 


June, . 


66-78 


88 44 


16; 15, 2-641; 8.,8.w.4n. 129-65 


2910 0-56 


July, . . . 


78-47 


98 64 


201 11 


8*524 8^8.w. ^N. ]29-75 


2918,0-57 


August, 


78-17 


98 46 


20l 11 


8-641 8., 8.B. & N. J29-A8 


29-26;0-48 


September, 


68-40 


94 88 


25 6 


0-285 8.. 8.W. it B. 29-78 


29-10,068 


October. . 


64-67 


90 26 


18 18 


2-564 8.,8.w. An. 2978 


•}9-00,0-78 


NoTember, . 


41-07 


69 24 


17! 18 


2 068 8.,8.e.An.wJ29-90 


29-000-90 


December, 


86-87 
62-62 


68 10 161 16 


8-87 2 8., 8.W. A N.w. 8008 


28-90 


118 


Mean. 










42-5671 1 





The mean temperature of the year 1862 is 52°'62. The 
amount of rain and melted snow is 427-Vinr inches. 

Jiemarks on the winter of 1862. — The mean of the winter 
months is SS^^'SS. February was the coldest of the series, being 
83°*60. December was 37®'00, which is rather above the mean, 
some years falling as low as 21°'00, and others rising to 40^*00. 
January is usually a mild month compared with either Decem- 
ber or t'ebraary. The lowest grade of the mercury in January 
was 13°, on the fifth day. In February the lowest was 11®, on the 
16th day. There was a large amount of rain in January, filling 

' Dr. Hildreth's first Abstract of Meteoroloffical Obeeryations (for 1828) was pub- 
lished in the 16th volume of the Ist series of this Journal (1829). The series has 
been uninterrupted to the present time, and this is therefore the 85M eonUrib^ion, 
By an inadvertence this enumeration was attached to the last abstract published in 
IJarch, 1862, which error we take titis mode of correcting. Our oldest readers wiU 
rejoice that the life of our venerable correspondent has been continued to com* 
plcte another of his annual coqtributioos. — Eds. 

Am. Joub. Sci.— Sbcokd Sxbdu, Vol. XXXV, No. 104.— Mabch, 186S. 
34 
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all the rivers to the tops of their banks. This exoess of raia 
continued all through the middle and latter portion of the winter. 
The amount in January was 667 inches, and during the winter 
over 11 inches. The quantity of snow was small, compared 
with most winters, bein^ only two inches at the greatest fall. 
Very little ice wasformea in the rivers, and navigation remained 
open during all the winter months. No ice was gathered here 
but such as was brought from rivers north of us. The moisturer 
of the air and mild temperature was very favorable to the 
ripening of the young wood of grape vines and fruit trees,, 
especially of the peach, and an abundant crop of blossoms ap- 
peared in due season ; but a frost, in the latter part of April, 
destroyed a great deal of the recently set fruit. The ill effects of 
a winter without hard freezing are seen more in the soil than 
elsewhere, the plow and the spade turning it up compact and 
heavy, instead of porous and loose as it is after ordinary win- 
ters, showing its effects on the soil daring all the season. A very 
dry time in May or June partly restores that loose texture so 
necessary to the healthy growth of plants. 

Remarks on the spring (/1862. — Tne mean temperature of the 
spring, was 58°*81, — which is a fair average for this season of 
the year. The mean of March was 41°-27 ; this month varies 
much ; in some years rising to 52^, and in others sinking to 32*^. 
The mean of April was 51 '62, not far from the average temper- 
ature. It varies greatly however, rising to 69° and falling to 
42°, a difference of seventeen degrees. It is usually considered 
as indicating the mean for the year. The temperature for May 
is 57°'15, which is below the average, some years rising to 67^ 
and then falling to 55°, making a diversity both pleasing and 
useful. The spring was very wet, there foiling nearly fifteen 
inches of rain, about half of which was in April. In this month 
the larger portion of plowing is done by tne farmers, for the 
summer crops. The earth in most fields was like mortar, and 
plowing in this condition was hurtful to cultivation. This excess 
of moisture caused the decay of a large portion of seed corn, 
requiring a second and sometimes a third planting. The fields 
in June afforded an unsightly and unpromising appearance. 
Pastures and meadow lands were benefited by the rains, but the 
grass and hay were much less nutritious than in common years, 
although the yield was abundant The flowering of fruit trees 
was rather tardy, six or eight days behind the usual time. The 
healthy setting of the fruit is sometimes injured by heavy rains 
washing away the pollen of the flowers. This, I believe is more 
common to lorest trees, especially the oak and black walnut, 
though these are rarely hurt by frosts. The spring fruits were 
abundant and ripened at the usual time, especially strawberries, 
new varieties of which are annually added to our abundant varie- 
ties. The spring of 1863 is the appointed season here for the ap- 
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pearance of that wonderful insect, the seventeen^year locust, or 
Cicada.* 

Bemarks on the summer of 1862. — The mean temperature of 
this season is 70^*80, which is one degree and a half below the 
average of a series of years. The n>onth of June was cooler than 
usual, being only Q5^'75j whereas it often rises to 70°, and some- 
times to 74°, but this is a rare occurrence. July was 78°47, 
also rather low. August was near the same, or 78°'17, being an 
abundant quantity of heat for perfecting the growth and ripen- 
ing all the fruits and grain adapted to this climate. In July, 
the temperature son^times rises to 76° for the whole month, but 
not often. The summer fruits ripened at the usual time, red cher- 
ries early in June, Catawissa raspberries by the twentieth, and 
early apples the first week of July. Many fields of wheat were 
ready for harvesting the 22d of June, but the main harvest began 
the 6th of July. The quality of the grain was excellent, but not 
so abundant as in some years. A new and more hardy variety, 
with a thicker covering to the seed, not so easily punctured by 
insects, has been introduced by the intelligent farmers of Ohio, 
and this important crop is becoming more certain than in past 
years. It is also less liable to rust in the hot and wet weather 
of the last of June, a disaster in some years of immense damage, 
destroying whole fields when nearly or quite ready for the sickle. 
The amount of rain in the summer months was but little over 
half of that in the spring. The effect was disastrous to crops of 
maize and potatoes, especially on the hills and uplands, these 
not yielding half the amount of ordinary years. Rich alluvions 
suffered but little. The prices of these important articles of 
food rose to double their common value. The season was favor- 
able to sweet potatoes and to melons, which were abundant and 
of excellent quality. Among the insects injurious to vegetation, 
^peared a new one on our pear and quince trees, the larva of 
JStlandria Cerasi, described hy the late Professor Harris. It 
proved very hurtful, especially to young pear trees. It is the 
worst of all these pests, as it continues its ravages all summer, 
by fresh deposits of eggs by the parent Saco-fly. Other insects 
were less abundant than common. 

Bemarks on the autumn of 1862. — The mean temperature of the 
autumnal months is 54°-71, which is a full average for the climate. 
The month of October was very mild, some of the eariy days 
being of the warmth of summer, rising to 90° or more. The sea- 
son was very dry, there being less than five inches of rain for 
the three months, whereas in some years September has as much 
rain as all of them in 1862. This drouth was very injurious to 
the late crops, especially buckwheat, which in many fields was 
an entire failure, and in all a very short crop. Late planted 
potatoes yielded very sparingly. Pasture grounds were much 

* The Cicada teptemdtdm appeared at New H&TeD in June, 1860. See thk Jour., 
xxxiii, 4tZZ.^Ed9. 
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parched, and some neighborhoods suffered from the drying np 
of sprinffs and Wells. Corn had mostly attained maturity by 
the middle of September, and suffered less than several other 
articles. The crop of apples was generally good, especially cer- 
tain varieties of winter fruit. Pears are but sparingly cultivated 
on account of " the blight," so certain to attack this tree, espe- 
cially those of a vigorous growth and in rich soils. The best 
protection is a poor earth and elevated position, near the top 
of a hill, with a northerlv exposure. This, in my opinion, 
proves the disease to arise from a profusion of sap and not from 
insects. The quince tree is liable to the same disease, but not 
to so injurious an extent, attacking only the extremities of the 
branches, and seldom fatal to the whole tree. The past year has 
bee^ free from the terrible storms and tornadoes which some- 
times visit us. In general terms, this year has been a favorable 
one to the farmer, as well as to the health of the people. 

Floral calendar an4 ripening of fruits, — January 1st, Bluebird heard, 
and has been here all the winter. — March 6th, Robin appears; 7th, Blue- 
bird singing; 9th, various birds heard; l7th. Blackbirds; 19th Wood 
larks and robins; 21st, Hepatica triloba in bloom, Dwarf Iris; 28th, 
Daffodil, white and blue Crocus. — April 2d, Hyacinth ; Sd, Magnolia 
conspicua in full bloom : this beautiful exotic is in roost years so early in 
putting out that the blossoms are destroyed by frost, before fully ex- 
panded; 4th, Peach in warm exposures; 5th, Japan quince and Golden 
Dell; 7th, Peach in full bloom generally ; 10th, Sanguinaria Canadensis; 
12th, fose or pink colored Japan quince ; 14th, Gooseberry ; 16th, Crown 
imperial ; IStn^ Pear tree and white Spiraea prunifolia; 19th, June berry 
and Siberian crab apple. Maple tree in full foliage; 2l8t, Strawberry; 
23d, Apple tree, Yellow root. Harebell ; 26th, Ornithogalum, Chickasaw 
t)lum and Cherry; 29th, Birthwort ; 30th,Tulip8.— May Ist, Lilac, Quince 
tree; 4th, Purple tree Peony ; 10th, Horse chestnut, black Haw; 11th, 
native Crab-apple tree; 14th, Lily of the valley; 15th, Snowball ; 16th, 
purple Magnolia; 17th, Weigela rosea; 18th, yellow and white Calceola- 
ria; 19th, Viburnum fruticosum ; 20th, Locust tree. Iris tricolor ; 22d, 
Syringa fragrans, yellow Harrison rose. Magnolia tripeUla ; 26th, Cata- 
wissa raspberry ; 27th, new seedling Peonies, ten varieties ; 30th, Syringa 
Philadelphica ; 31st, Strawberry ripe. — June 4th, white Iris ; 6th, Guern- 
sey Lily ; 8th, blight in Quince tree begins ; 9th, Rose bugs in vast num- 
bers in the country, destroying the young fruit of apple and peach ; 1 1th, 
red Cherry ripe ; 15th, white garden Lily open, slugs on Pear and Quince 
trees, makioff great destruction of the leaves; I7th, Kirtland Raspberry 
ripe; 19th, Magnolia glauca in bloom ; 20th, Catawissa Haspberry ripe, 
Oatalpa in bloom. Wheat harvest begins.— July 1st, Chandler Apple 
ripe; 4th, Dow-berry ripe; 11th, Blackberry ripe; 16th, American 
broom in blossom: l7th, TurkVcap lily. Sweet bough apple and Hale's 
early peach ripe. — August 18th, Muskmelon ripe;" 14th, Blue plum; 
15th, Hildreth, Seckle and butter pears ripe; 16th, Watermelons. — 
September Stfa, Lychnis coronaria in bloom ; 6th, Concord grape ripe ; 
7th, Delaware grape, second crop of Catawissa raspberry ripe; 10th, 
white Doyenne pear ripe ; 12th, Rebecca grape; 16th, Herbemont grape 
ripe, Portugal quince ripe ; 20th, Catawba grape. 
Marietta, Janoary Ist, IMS. 
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Art. XXl.— W€UergIa8s; by John M. Ordway. Part IV. 

[Continued from voL zzziii, p. 86.] 
Its Precipitation hy alkaline salts. 

In specifying the properties of waterglass, Fuchs mentions 
that* "the salts with alkaline bases, especially carbonates* and 
chlorids, produce pasty precipitates in the glass solution ;" — but 
neither he nor any subsequent writer has given an accurate ac- 
count of the nature of these products. Some, confounding the 
precipitates thrown down by salts of potash or soda with those 
resulting from the action of ammonia salts, have supposed the 
deposits to be mere silica. Kuhlmann, on the other hand, 
confidently declares that coqamon salt combines directly with 
silicate of soda, forming an insoluble compound. Biased by his 
assertion, and having indeed found a notable quantity of chlorid 
in a well drained precipitate, I temporarily disposed of the matter 
in Part II by saying" **the precipitate with chlorid of sodium in 
any case appears to be a double combination of silicate and 
chlorid." But appearances may deceive, and therefore an early 
opportunity was sought, to investigate the subject in earnest^ 
and either establish or set aside the provisional statement 

A very few trials suflBced to show that, according as both the 
saline liquids and the waterglass solutions differ in kind, strength, 
and quantity, the deposits obtained by mixing vary greatly in 
amount and character, some being partially soluble in water and 
others entirely so. Of course then, . it will not do to wash the pre- 
cipitates, and no way can be devised of getting them absolutely 
free from adhering mother-liquor and, at the same time, leaving 
them otherwise unaltered. Hence, in every instance, the amount 
of each constituent of the solid product may be made up of two 
unknown (juantities, — one expressing the portion belonging to 
the precipitate proper, and the other that due to the mother- 
liquor retained. Analysis gives the sum of the two portions of 
an ingredient, but the positive ratio of these parts to each other 
can be found neither by experiment nor by calculation. The 
only recourse is to a tentative method, — we must make succes- 
sive assumptions and, following them out to their legitimate con- 
sequences, see which gives results squaring most completely with 
all the ascertainable facts. The following detailed examples 
will serve to illustrate the nature of the problem and the mode 
of its solution: — 

* Ueber ein neues ntUzbares Produkt out Kieaelerde tmd Kali. 

' The normal carbonates, as will be seen bj examples on the following poget, 
have no claims to preeminence as precipitanis. It is possible that Fncfas hadf in 
mind the bicarbonates, which many chemists once regarded as normal 

* This Journal, [2], mil, 840. 
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1. — 50 grams of a liquid containing 20 p. c. of Sra^Sifi mixed with 
100 grams of a 20 p. o. chlorid of sodium solution, gave a copious pre- 
cipitate which contracted greatly bj standing 24 hours. The clear super- 
natant liquor being then decanted, the deposit was washed several times 
with cold water. Under this treatment, tlie product changed from a 
dense curd to a light flocculent matter, which, after drying in the air, 
weighed only 0*282 grms. It contained 0224 grms. of silica. 

2. — 100 grams of the same chlorid of sodium solution having been 
stirred into 50 grams of the liquid waterglass, after 48 hours the con- 
tracted deposit was gathered in a cotton cloth and well squeezed by hand. 
It weighed 17*2 fframs, and was not wholly soluble in water. 

a. — Some of this solid matter by drying and ignition lost 55*8 p. c 

5. — Another portion was digested in water and treated with nitric acid 
in slight excess ; then, after saturation with ammonia, the whole was 
dried down. The filtered solution of the residue, on being tested vol- 
nmetrically with nitrate of silver, according to Mohr^s method, indicated 
5*05 p. c. of NaCl as such. 

c, — A third quantity, by suitable treatment with water and chlorhydrio 
acid, afforded 31*58 p. c. of SiOg and 20*95 parts of chlorid of sodium. 
Deducting from the latter the 505 p. c. of preexisting NaCl, we have 
15*9 parts of chlorid due to the soda and showing 8*23 p. c. of NaO. 

By the same mode of examination, the mother-liquor was 
found to contain 14*09 p. c. of NaCl, 1*41 p. c. of SiOj, and 
0*66 p. c. of NaO ; the latter two constituents being in such pro- 
portion as to make up ]!ragi,.8*. 

3. — Again, 100 grams of the 20 p. c. chlorid of sodium solution, were 
mixed with 50 grams of 20 p. c. ^a^S'i^. After a time the precipitate 
was collected in a cloth and subjected to the action of a powerful press. 
The solid, nearly transparent mass weighed 12*1 grams, and was wholly 
soluble in cold water. 

The hard product by a controlled analysis gave 46*62 p. o. of 
SiOj, 11-48 p. c. of NaO, and 0*67 p. c. of NaCl. 

The mother liquor contained 18 97 p. c. of NaCl, 1'85 p. c. of 
SiOj, and 0*59 p. c. of NaO. These numbers correspond to 
jTaBi,., in the supernatant liquid; but how shall we tell what 
silicate makes up the netcoagulum? 

In the first place, the utter absurdity of presuming on the 
identity of the well-washed precipitate with tne same not sub- 
jected to the action of pure water is forcibly shown by compar- 
ison of the less than 0*3 grms. of light matter in No. 1 with the 
17*2 grms. of dense curd in No. 2, or with the 121 grms. of 
hard pressed matter in No. 3. 

Secondly, let us suppose the 55 p. c. of water in the squeezed 
deposit of No. 2 to be all owing to retained mother-liquor. Then, 

^ Id reducing the composition to a uniform representation by empirical equiva- 
lents, it may be ao improvement od the cour;;e adopted in Part III, to take one of 
bate instead of one hundred, and let the add come Id decimals. Thus ''fTaSii.i" 
it more compact than ** ^ai o o^i i g o-" 
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since the flaid ditdned off contains 84 p. c. of water, — 84 : 100 : : 
65 : 65 p. c. of mother-liqaor remaioing in the moderately prcAsed 
cord. But in 65 parts of the liquid there should be 9 parts of 
chlorid of sodium, while the wliole precipitate actually shows 
but 5 p. c. of NaCl. This hypothesis therefore has less than 
nothing to rest on, and falls to the ground. 

Its ruins naturally suggest a third assumption, which is that all 
the chlorid of sodium found in the coagulum belongs to liquor 
not pressed out. According to such a conjecture, we have 
14 09 : 100 : : S'Oo : 35*8 p. c of mother-liquor contained in the 
solid product'Of No. 2, leaving 25 parts of combined water in the 
precipitate proper, — for the simply adhering iQuid cannot differ 
m composition from the liquid squeezed out When the amount 
of imbibed fluid is reduced to a practical minimum by strong 
pressure, as in No. 3, the chlorid of sodium almost disappears, 
and the just inference is that there would be none left, were the 
elimination of extraneous liquor absolute. Certainly, if the 
chlorid were thrown down in actual combinations, the drier the 
curd was pressed, the greater would be the percentage of salt in 
the residue. 

Our third assumption proves correct to a moral certainty, by 
its e.Kact accordance with all the observed facts in the preceding 
examples as well as in numerous other instances ; and we may 
fairly conclude that the salts of potash and soda, like alcohol, 
precipitate from waterglass an uncombined silicate. 

Having now the needed datum, we may proceed to deduce 
the true constitution of the product in l^o. 2. The mother- 
liquor in it has just been computed to make up 85*8 p. c, and 
that quantity of mother-liquor accounts for 0*i9 p. c. of NaO 
and 0*5 p. c. of SiO,. After deducting these amounts from the 
respective gross numbers furnished by analysis, we find, on car- 
ryin^ out the necessary calculations, that the net precipitate 
consists of 39 parts of *aSi,.«, and 26 parts of water. 

So likewise m No. 3, the mother-liquor is reduced to 4*8 p. c, 
while 58 parts fTaSij-as and 87 parts of water make up the pre- 
cipitate proper. And since 58 : 37 : : 39 : 25, the products of No. 
2 and No. 3 are, as they should be, alike in respect to combined 
water. 

As the subject thus assumed a definite and prehensible form, 
other experiments were made on the same general plan, with 
various waterglass and saline solutiona The investigation re- 
quired far more time and labor than was anticipated ; and it may 
well be thought that more space is here allotted to the matter 
than waterglass of its own specific self deserves. But waterglass, 
by reason of its relation to what G-raham calls the 'colloids,' has 
a family importance which entitles it to a still fuller study ; for 
the peculiarities of this natural order of bodies constitute a miss- 
ing link, or series of links, in the chain of chemical knowle^e. 
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More trials have been fully carried out with chlorid of sodium 
as a precipitant than with any other salt, on account of the ease 
and precision with which chlorine raay be determined. Many of 
the precipitates were simply squeezed by hand, because it was 
only after making considerable progress that I found out the ad* 
vantage of resorting to mechanical aid, — No. 3, above, being in 
feet about the fortieth experiment. Among the following instan- 
ces, the term * hard pressed ' refers to the effect of a screw multi- 
plying the power 680 times, minus the loss by friction. For the 
sake of uniformity, the numbers have in each case been made 
to correspond to 100 grms. of waterglass solution though twice 
or one-half that quantity was sometimes actually used. 
4. — 100 grms. of 26 p.c. SaSia^, with 200 grms. of 25 p. c. NaCI, 

gave a large precipitate, which was well wash^ with cold water. The 

ignited residue weighed only 3*22 trrms. 
5.— 100 g. of 25 p. c. Sagi2.6, with 200 g. of 25 p. c. NaCI, yielded 47 g. 

of a squeezed precipitate wholly soluble in water and containing 84 

p. c of mother-liquor and 42*7 p. c. of fruSi2<63* 

In the mother-liquor there were 1*7 p. c. of SaSiiee. 
6.— 100 g. of 26 p. c. SaSi2 6, with 100 g. of 26 p. c. NaCI, gave 46-6 g. 

of a soluble product containing 31 p. c. of mother-liquor and 42'3 p. c. 

of ^aSi2-67' ' 

In the raother-liquor there were 2*7 p. c. of SaSii-so. 
7. — 100 g. of 25 p. c. ]SfaSi25, with 60 g. of 25 p. c. NaCI, gave 40*9 g. 

of a soluble curd containing 23 p. c. of mother-liquor and 45*9 p. c of 

Jra5i2-76. 

In the mother-liquor there were 4*8 p. c. of iSTaSii 82. 
8.— 100 g. of 26 p. c. SaSi2.6, with 25 g. of 26 p. c. NaCI, afforded 33-8 

g. of a soluble precipitate containing 28 p. c of mother-liquor and 

42*6 p. c of SaSl2-6». 

In the mother-liquor there were 10*7 p. c. of SaSUis- 
9. — 100 g. of 10 p. c. Sagi2^ with 100 g. of 10 p. c. NaCI, gave 8*6 g. 

of an opaque precipitate not wholly soluble in watec It contained 57 

p. c. of mother-liquor and 27*4 p. c. of SaSissr. 
10.— 100 g. of 10 p. c. SaSi2-6, with 60 g. of 10 p. c. NaCI, gave 2-2 g. 

of a hard pressed, opaque mass not wholly soluble in water and contain- 
ing 49 p. c. of JffaSiasi. 
11.— 100 g. of 26 p. c. SaSi2-26, with 100 g. of 25 p. c NaCI, pve 31*4 

g. of a translucent, soluble curd containing 29 p. c of mother-liquor 

and 42-5 p. c of SraSi2.5i. 

In the raother-liquor there were 6 p. c of JTaSii^. 
12. — 100 g. of 26 p. c. ]!raSi2 25, with 50 g. of 25 p.c. NaCI, gave 22-4 

g. of a soluble precipitate containing 33 p. c. of mother-liquor and 

38*8 p. c. of SfaSi2 52. 

In the mother-liquor there were 12 p. c. of S'a5i2io. 
13.— 100 g. of 10 p. c Sa5i226, with 100 g. of 10 p. c NaCI, yielded 

1*16 g. of a partially soluble precipitate containing 30*8 p. c. NaSi3-87. 
14.— 100 g. of 25 p. c. SaSij, with 400 g. of 26 p. c. NaCI, gave 13-6 g. 

of a hard pressed, soluble product containing 7*7 p. c. of mother-liquor 

and 61*2 p. c. of fraSi2-62* 

The mother-liquor contained 12*3 p. c. of ffaSij-eo* 
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16.— 100 g. of 26 p.c. SaBig, with 200 g. of 26 p.c. NaCl, gave 11*8 g. 
of A soluble curd containing 10*7 p. c. of mother-liquor and 64*7 p. c. 
ofSa3i2^. 
The mother-liquor contained 6*3 p. c. of JTaSii^. 

16.— 100 g. of 26 p. c. SaSig, with 100 g. of 26 p. c. NaCl, yielded 6*26 
g. of a bard pressed mass containing 18 p. c. of mother-liquor and 
60*3 p. c. of JriiSi2^. 
Tbe mother-liquor contained 10*6 p. c of fTaSii^. 

17. — ^In several different trials, chlorid of sodium had little or no effect 
on sesquisilicate of soda. 

18. — 100 g. of 26 p. c K5i26, with 100 g. of 26 p. c. KCI, gave 21*2 g. 
of a bard pressed, soluble product containing 11*6 p. c. of mother- 
liquor and 69*6 p. c. of fiSlg. 
The mother-liquor contained 6*36 p. c. of tSi^, 
Here we have a de{>osit of 12 6 g. of drj tSi,, while in 6, — 

the parallel soda experiment, — 19*2 g. of dry JraSia^ were thrown 

down. A potash silicate is therefore less precipitable than the 

corresponding soda waterglass. 

The two following trials were made with reference to Ber- 

thollet's doctrine of the partition of bases among contending 

acids. 

19. — 100 g. of 26 p. c. SraSi2-8, — co"ntaining 6*4 g. of soda, — were mixed 
with 60 g. of 25 p. c. KCI, — which would be equivalent to 7*9 g. of 
potash. Tbe bard pressed product weighed 26 g., and, according to 
tbe mean of two determinations with bicblorid of platinum, contained 
78 parts of potash to 64 parts of soda. 

20. — into 100 g. of 26 p. c. STiiSige were stirred 61 g. of 25 p. c KCI 
mixed with 41 g. of 26 p. c. NaCl, — so that in tbe sum of tbe in- 
gredients there might be 8 g. of sodium and 8 a;, of potassium. Tbe 
hard pressed precipitate weighed 35 g., and, tned by tbe method of 
Kichter, showed nearly equal quantities of potassium and sodium. 

Similar results were obtained in experiments made with sili- 
cate of potash and chlorid of sodium, or with a silicate of one 
alkali and an acetate of the other. 

The alkaline acetates are rather more efficient than the chlo- 
rids, in throwing down waterglass. Owing to the alkaline reac- 
tion of the acetates themselves, it is not easy to analyze with 
accuracy the contaminated products, and the results given below, 
claim only an approximation to correctness. The potash or soda 
was determineu by ne'utralization with a standard chlorhydrio 
acid. The tested stuff being dried down with an excess of the 
same acid, the quantity of chlorid in the residue, minus the 
amount of chlorid due to the alkali of the silicate, indicated the 
percentage of acetate. 
21. — 100 g. of 26 p. c. ^8912^ with 200 ^. of 26 p. c. ffaAc, gave 39*4 

g. of a hard pressed, soluble mass, contaming 69 p. c. net of JTsSis^. 

Am. Joub. Sci.— Second Sbbibs, Vol. XXXV, No. 104.— March, 186S. 
25 
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22.— 100 g. of 26 p. c. SaBis^s, with 50 g. of 25 p.c. fTtAc, gave 41-8 g. 
of A hard pressed product contaiDing 58*4 p. c net of ]Si^a5i2-64. 
The mother-liquor contained 2 p. c. of ]!raSl 

23.— 100 g. of 10 p. c. SraSi2^ with 100 g. of 10 p. c. SaAc, gave 4-8 g. 
of a ha^ precsedf opaque mass, not wholly soluble in water, and con- 
taining 52 p. c. of £raSi3*70. 

24.— 100 g. of 25 p. c. iSi^la, with 100 g. of 25 p. c JTaAc, gave 86 g. of 
a hard pressed, soluble precipitate, containing 47 p. c of &a§i2-56. 

Acetate of soda gave very slight precipitates with sesquisili- 
cate of soda, but only after standing some time. 

25. — 100 g. of 25 p. c. tSl2^ with 100 g. of 30 p. c. feAc, gave 35*4 g. 

of a hard pressed, soluble mass, containing 61*4 p. c net of £322 96- 

The mothe^liquor showed 1*2 p. c tS'u 
26.-100 g. of 25 p.c SaSi2 6, with 100 g. of 25 p. c. nitrate of soda, 

gave 26-5 g. of a hard pressed, soluble product^ containing 24 p. c. of 

mother-liquor and 48*4 p. o. of SRSi2^ 

In the mother-liquor there were 6*4 p. c. of fraBi206' 

Nitrate of soda had very little eflfect on the more alkaline 
silicates. 

Sulphate of soda has still less precipitating power than the 
nitrate, as the following example sufficiently shows. 

27.— -100 g. of 25 p. c. ^"8512.5, with 100 g. of 25 p. c. JTaS, underwent 

no change. 100 g. more of the sulphate solution after a time gave 1*7 

g. of a hard pressed, partially soluble precipitate containing 51*6 p. c. 

net of ^aSi3.22* 
28. — 100 g. of 25 p. c <raSi26, with 100 g. of 25 p. c. hyposulphite of 

soda, gave 12*0 g* of a hard pressed, soluble precipitate, containing 

gross 43 p. c SaSia- 
29.-100 g. of 25 p. c. ]Sra3i2.6, with 100 g. of 25 p. c. tartrate of soda, 

gave 10*6 g. of a hard pressed, soluble curd containing gross 53 p. c. 

of SaSij. 
30.-100 g. of 26 p. c. K3i2^ with 100 s. of 25 p. o. tCr, gave 7 g. of a 

hard pressed precipitate not wholly soluble in water. 
81. — 100 g. of 25 p. c. S'aSi2-6 gave no precipitate with 100 g., with 200 

g., or with 400 g. of 25 p. c. SfaO. 

And in other trials of the carbonate with the same and with 
more alkaline silicates, there was either no deposit at all or an 
exceedingly slight one appeared only after long standing. Nor- 
mal carbonate of soda, therefore, is devoid of precipitating 
power. 

When common arseniate of soda is mixed with a waterglasa 
solution, no proper curd is formed at first, but the whole mixture 
soon becomes a very firm translucent jelly, which in the course 
of a few days breaks up into a thin liquor and a sort of coagu- 
lum capable of being pressed. Among many experiments made 
with 10 or 25 p. c. arseniate solutions and different silicates, the 
hard pressed product has in no case proved to be wholly soluble. 
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ludeed, the precipitates were always found to contain at least 4 

equivalents of siiica to 1 eq. of alkali. Thus, 

32 — 100 g. of 26 p. c. STaSig, with 100 g. of 25 p. c. JTajls, gave 35'3 

g. of a hard pressed, opaque mass containiDg 44*4 p. c. net of STaSisio. 

The cause of this seemingly anomalous behavior on the part 
of the arseniate, — and the phosphate acts in the same way, — is to 
be found in the fact, long ago aeveloped by Graham, that, in the 
BO-called "neutral" arseniates and phospnates, only two- thirds 
of the proper quantity of alkali is present, and they are there- 
fore in reality acid salts. Hence, when either of them is brought 
in contact with waterglass, it appropriates a considerable part of 
the alkali of that feeble combination, and of course gelatinizes the 
silica. Indeed, its action is similar to that of a bisulphate or a 
bicarbonate. It is observable that in making the mixture no 
change takes place till so much of the arseniate or phosphate is 
added as will seize on all the soda except somewhat less than is 
needed to form with the silica SaSlj. Thus, 

33. — 100 g, of 26 p. c STaSig, with 50 g. 25 p. c. Sagis, suflfered no vis- 
ible alteration, though it was allowed to stand two days. And here 
6]SaSia+2]Saai8=2Sa3l8+4]!raSl3. But 26 g. more of the arseniate 
solution at once gelatinized the whole mass. 6^aSis+8]SraaS8=8]^a3& 
-f-3]§faSi4. 

Of course then, to make experiments parallel to those carried 
on with chlorids, acetates, and the like, it was necessary to start 
anew and use the really neutral or normal Sa^P and Sa,ls. 
These salts were found to have little or no effect on any water- 
glass. 
34. — 100 g. of 25 p. c ]!iraSi2.5 gave no precipitate with 100 g., or with 

200 g. of 26 p. c. NaO. BO3. 

The following trials were made to ascertain the influence of 
temperature : 

85, a. — 100 g. of 25 p. c SaSij were mixed with 100 g. of 26 p. c 
NaCl,— both cooled to 0® C. There was no change. Warmed to 18* 
the mixture became turbid, and deposited 3*4 g. of a hard press^ mass 
containing 61 p. c. gross of ]^aSi2-ft. 

of, — The motheHiquor, heated in a water bath to 90® C, gave 16*8 g. of 
a bard pressed product containing 5 1*5 p. c. gross of ^aSi2-38> 

6.— 100 g. of 25 p. c. i^aBig and 100 g. of 25 p. c. NaCl, both boiling 
hot, gave 2 1 g. of a hard pressed curd containing 50 p. c gross of 

SrHSi2.38- 

The mother-liquor remained clear on cooling. 

86, a. — 100 g. of 25 p. c. STaSii^a were mixed with 100 g. of 25 p. c 
KnAc, — both at the boiling point The hard pressed precipitate, weigh* 
ing 6'7 g., conUined 47 p. c gross of fra5i2-48» 

a'. — The mother-liquor cooled to 3® C. gave 6*1 g. of a soft deposit con- 
taining 44 p. c gross of SraBii-^). 
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87, a. — 100 g. of 46 p. o. fTtSjas, cooled to 6* C. were mixed with 100 jf. 
of 25 p. c tftiS cooled to 14^. The precipitate bard pressed, and after 
48 hours a^in hard pressed, weighed 88*8 g., and contained 54 p. c. 
gross of ffSig. 

a'. — 02 g. of the mother-liquor, heated to 00° C, gave 1 g. of a curd 

containing 44 p, c. of jSTaSia^.. 
b, — 100 g. of 25 p. c. SraSiQ-s and 100 g. of 25 p. c. iSfalJ, on being mixed 

at a l^iiinff beat, gave 84 g. of a hard pressed, transparent, soluble 

mass containing 58 p. c. gross of ]^a3i2-92* 

The mother-liquor cooled to 1* 0. remained perfectly clear. 

88, a.— 100 g. of 25 p. c. jSraSi2^ at 2** C. were mixed with 100 g. of 25 
p. c. SaS. The precipitate contained 8-3 g. of SaSisas- 

a'. — 137 g. of the mother-liquor, heated to 00* C^ gave a precipitate in 

which there were 1'56 g. of SaSiass. 
5. — 100 g. of 25 p. c. SaSiaa and 100 g. of 25 p. a SfaS were heated to 

the boiling point and mixed. The hard pressed curd weighed 200 g., 

and contained 9*5 g. of SaSia 52. 

The oMtherliquor remained clear on cooling. 

These examples, selected from more tbaa 8 hundred trials, 
serve to illustrate the following points : — 

1. Many neutral potassium and sodium salts cause a precipita- 
tion in liquid waterglass ; but the various salts are very unequal 
in precipitaling power, the acetates and chlorids being particu- 
larly emcient. 

2, The less alkdine the silicate is^ the more matter is thrown 
down by a given saline liquid. 

8. The more concentrated the solutions are, the more complete 
is the precipitation. 

4. Heat increases the precipitating power of the chlorids, 
sulphates, and nitrates, ana diminishes that of the acetates. 

6. With strong liquors, an increase in the quantity of precipi- 
tant used is not attended by a proportionate increase in tne 
amount of coagulum; but a little more of the saline liquid than 
will just produce a disturbance usually sufiices to throw down 
the gceater part of all that is precipitable. 

6. The deposits have a greater or less tendency to cohere into 
a hard or pasty mass, and <5an therefore be in a great measure 
freed from adhering mother^liquor by strong pressure. 

And it may be renwirked, in passing, that the solid precipitates, 
obtained from waterglass by means of alcohol, are depnved of 
extraneous liquor more rea(iily and completely by the press than 
by the slow process of absorption recommended in Part III. 

7. When tlie products, thus forcibly cleared of foreign matter, 
are less siliceous than ihe tersilicates, they are wholly soluble in 
cold water. Exposed to the air for a day or two, in a warm 
place, they lose 20 p. c. or more of their weight, and become 
my and hard^ — the solubility remaining unimpaired. 
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8. The salt used as a precipitant, does not enter into the proper 
composition of the deposit ; but the net precipitate consists of 
silica, alkali, and water united in no definite proportions 

9. Saline liquids, like alcohol, exert a slight parting force on 
the constituents of waterglass, the deposit being always more 
siliceous than the original silicate. 

10. The more dilute the respective solutions are, before mix- 
ing, the less alkaline will the precipitate be. 

11. Silicate of potash yields a smaller deposit than silicate of 
soda does under similar conditions. 

12. When a silicate of one alkali is precipitated by a salt of 
the other, both bases enter into the composition of the solid pro- 
duct, and the relative proportion of potash and soda therein, is 
very nearly the same as in the average of the liquors mixed. 

The method here adopted, for determining the net composition 
of an unwashed precipitate, might perhaps be found advanta- 
geous in many other cases in which pure water is likely to alter 
a deposited product, — and such cases are probably of more com- 
mon occurrence than has been heretofore suspected. Of course 
when a mother-liquor would of itself contain no peculiar sub- 
stance capable of showing, by the comparative quantity of it 
found in the drained precipitate, the amount of contaminating 
liquor, it would generally be easy to add some special indicator. 

Decomposition of Waterglass hy Water, 

It is a question of no little interest, as well as of some practi- 
cal importance, whether diflFerent solutions made from a given 
vitriform waterglass, will contain the same relative proportion of 
silica and alkali whatever be the quantity of water used in dis- 
solving. Such an inquiry was first suggested by the finding of 
a notable disagreement m composition between a dense liquor 
turned out in the large way and a weak solution prepared in the 
laboratory, both from one and the same furnace charge of soda 
silicate. There was SaSiQs in the stronger liquid, while the other 
contained SfaSij. The matter came up again in determining for 
a manufacturer how successful be had been in fluxing a mixture 
intended for bisilicate of soda. Some of the uniform product 
was at first sent for examination to a noted analytical chemist who 
reported that when 25 grains of the sample, reduced to fine pow- 
der and sifted, were boiled for four hours in 8 oz. of water, — 4 oz. 
in first boiling and 4 oz. in the second, — the "precipitate and 
insoluble matter," washed, dried, and burnt, amounted to 18*2 
p. c, and proved to be "pure silica and insoluble glass." This 
account was rather surprising and unsatisfactory, for the vitreous 
mass showed no sandy particles, and having been made from 
clean materials it could hardly contain any "insoluble glass." 
Pulverizing some of the same well vitrified silicate, I boil&d 20 
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grams in about 150 c. c. of water for 30 minutes and obtained 
only 3*3 p. c. of residue. In view of so great a discrepancy, no 
one would suppose both determinations to have been correctly 
made. But finding by another trial that my own result was 
certainly not below the truth, I made the following experiments 
to ascertain whether the apparent error in the other case was the 
fault of the manipulator or of his method : — 

1, a. — 26 grams of the finely powdered glass were boiled briskly for one 
hour, in a copper vessel, with 100 c. c. of water, — a little water being 
added from time to time to make up for evaporation. The settled 
liquor being syphoned off, tbe sediment was boiled again for one hour 
with 100 c. c. of water as before. The whole deposit, well washed 
with cold water and dried at a red heat, weighed 0*28 grams, making 
M2 p.c. 

1, h' — 20 g. of the fine silicate were boiled with 200 c. c of water for one 
hour. The undissolved matter was again boiled with 200 c. c. of water 
for one hour. The sediment after bemg washed and strongly heated, 
weighed 1*2535 g., making 6*27 p. c. 

1, c. — 15 g. of the sample were boiled for two hours with 1500 c. c of 
water. The scaly deposit was boiled again one hour. with 1500 c.c. 
of water. The washed and ignited residue, amounted to 2-18 g. or 
14-2 p. c. 

2, a. — 400 g. of a very finely ground commercial silicate, containing 88 
p. c. of ]?ira5i2.3, were boiled four hours in 1600 c. c. of water kept full. 
The sediment was boiled two hours with 1600 c c. of water. A third 
boiling was maintained two hours. The final residue reckoned as free 
from water, made 9*24 p. c. 

The first solution contained ^a3i2i2; the second ffaSii^e; the third, 

fTaSii^. 

2, h, — 80 g. of the same glass were boiled four hours with 1600 c. o. 
of water. A second boiling lasted one hour, and a third was kept up 
three hours. The ignited residue amounted to 21 p. c. 

2, c. — 16 g. of the same powder were boiled four hours with 1600 c c. of 
water, and again four hours with 1600 c c. of water. The ignited 
residue amounted to 32 p. c. 

2j d, — 8 g. of the same product were boiled four hours with 8 litres of 

water in a kettle heated by steam, — the carbonic acid of gas fiame 

being thereby avoided^ The sediment was boiled again four hours. 

The ignited residue occupied one third more space than the original 

silicate. It amounted to 34*5 p. c. 

This dehydrated matter contained nearly 97 p.c. of silica; that of e, 
96 p. c ; that of 6, 94 p. c. ; that of a, 86*5 p. c. 
8, a. — 16 g. of a very pure and perfectly vitrified silicate, — ]S'aSii7,^-of 

German manufacture, were boiled one hour with 80 c. c. of water. 

The residue, after being boiled again, washed, and ignited, amounted to 
0*44 p. c. 

3, 6. — 16 g. after two boilings, with 15C)0 c. c. of water each time, left 8*7 
p. c. of dry matter containing 94 p. c. of silica. 

4, a. — 20 g. of a remarkably nice commercial soda silicate, fTaSiiM^ were 
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boiled an hour with 80 o. c. of water. A second boiling was oontin- 
ued one hour. The ignited residue made only 003 p.c. 
4, b, — 10 g. of the same product were boiled one hour with 1000 o. a 
of water. After another boiling the dry residue amounted to 1*73 p. c. 

It seems then that, in boiling anhydrous waterglass the amoant 
of matter left undissolved depends, in a great measure, on the 
quantity of water used. In other wonls, very siliceous water- 
glass is not integrally soluble in mere water, but dissolves with- 
out any considerable decomposition in a strong solution of the 
silicate itself. When the least practicable proportion of water 
is taken, the light flocculent deposits actually obtained are made 
up chiefly of earthy and metallic silicates ; and it may be fairly 
inferred that in such cases an absolutely pure silicate of potash 
or soda would give no remainder except the very little produced 
by the first contact of pure water with the outer surface. But 
the sediment left after the action of a large quantity of water is 
dense and scaly, and under the microscope appears to consist 
of purely siliceous filmy skeletons of the original particles of the 
glass ; and there would doubtless be such a residue even though 
the silicate were completely free from foreign matter. Tne 
greater the proportion of alkali, the less decomposable is fused 
waterglass ; and we may safely say that pure products, a little 
more alkaline than the sesquisilicate, would dissolve without 
remainder in any quantity of water however great. 

Recent applications of Waterglass, 

A mere allusion was made in Part HE to the admixture of 
waterglass with soap, because, of the different plana that had 
been proposed, some were palpably injudicious ana others seemed 
to have been of so little avail that they had not come into con- 
tinued use. The fault lay, not in the fundamental idea of such 
an application, but chiefly in the choice of the particular silicate 
to be used. Good soap is itself sufficiently alkaline, and any 
addition which increases its causticity, only injures its quality. 
To use anything so excessively alkaline as liquor silicum^ — which 
is what the oldest propositions all direct, — is taking a long stride 
in the wrong direction. Gossage does better in recommending 
sesquisilicate of soda; but still this is too sharp, and certainly 
would not be mended by following his advice to dissolve it in 
caustic lye instead of water. Any plan for disposing of the soda 
in excess, by using the silicate liquor in the first or saponifying 
stage of the soap manufacture, involves a troublesome change in 
the well established routine of the process, and does not allow 
the elimination of impurities. The most feasible mode of intro- 
ducing an addition is to put the given substance with the boiled 
and purified soap as it is run into the " frames " to cool, and mix 
the whole by the usual stirring or "crutching." But soap 
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makers who have tried the sesquisilicate on a large scale raise 
the objection that any considerable percentage of a thick solu- 
tion will not combine with the soap to form a homogeneous 
mass. And consumers may consider it fortunate that it is at 
least difficult to cheapen soap with a substance in which the 
alkali is so imperfectly mollified. 

The older schemes for making silicated soap must therefore be 
set down as useless or impracticiible; but within the last two 
years it has been discovered that highly siliceous waterglass 
assimilates perfectly with soap, and decidedly improves its qual- 
ity. And now a mild silicate, in the form of a thick liquid con- 
taining about thirty per cent of a compound ranging from 
SA5i2 3 to SHSi2 6» is manufactured very largely in New York and 
Boston, and has already come into general use among the soap 
makers in this country. It possesses the advantage over resin, — 
which, till the blockade of the Carolinas, has been the staple 
material for reducing the cost of common soap, — that it imparts 
neither color, nor smell, nor clamminess, however great may be 
the quantity used. Owing to the great difficulty of dissolving 
very siliceous waterglass, the so-called "soap liquid" costs more 
than the combination of resin and alkali does in ordinary times; 
yet it is cheap, and materially reduces the price of the product 
mto which it enters. In fact, as a hard and good looking soap 
may be made, containing as much as sixty per cent of the fluid 
silicate, the manufacturer is under some temptation to exceed 
the proper limit and make 'waterglass in bars' instead of * sili- 
cated soap.' It has never been definitely ascertained what pro- 
portions will best secure all the advantages to be derived from the 
silicate and still have the due amount of frothing power and 
softening influence, which are conferred only by the fatty acids. 
But it is certainly quite safe to incorporate twenty-five or thirty 
pounds of liquid waterglass with every hundred pounds of pure 
oleostearate of soda. The compound thus produced has greater 
detersive power than common soap, though the alkaline strength 
remains aoout the same, and the causticity is not sensibly in- 
creased. It is well known that water, except when it is very 
hot, splits up and only in part dissolves the alkaline stearates 
and margarates; and perhaps the principal reason why silicated 
soap works better than pure b that hydrated waterglass enters 
readily into complete solution, and tends to hinder the precipi- 
tation of the fatty bisalts. 

(To be oontinQed). 
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Abt. XXII. — On the Origin^ Orowth, Substntcture and Chronolr 
ogy of the Florida Reef; bj Capt. E. B. Hunt, Corps of En- 

Sneers, U. S. A. (In a letter to Prof. A. D. Bachb, Sup't. 
. S. Coast Survey.) 

New Haven. Oomr., Not. 18, 1868. 

Sir: The examination of the Florida reef, keys and mainland 
by Prof. Agassiz, in 1860-51 (Coast Survey Eept, 1851, Appen- 
dix No. 10), marks an era in our knowledge of the singular 
geological problems there exhibited, and especially of their 
zoological phases. This exploration, made under Coast Survey 
auspices, was amply justifiea by the fact that the Florida reef is 
the great American danger to navigation. One of the best aids 
in avoiding reef risks is a clear insight into the structure of the 
reefs and keys, a«d this can result only from scientific researches, 
aided by the Coast Survey detailed hydrography, now well ad- 
vanced. The millions of property wrecked on the reef are in 
great part sacrificed to a needless ignorance of hydrography, reef 
structure, currents, winds and even of lights and beacons. Heef 
pilots are not employed, and ship masters are so poorly supplied 
with precise knowledge, of the kind needed for ensuring safe 
navigation amid these dangers, that many wrecks result solely 
irom their ignorance. During the five seasons (1857-62) in 
which I was charged with the construction of Fort Taylor at 
Key West, I had good opportunities for knowing the history of 
the wrecks, occurring at the average rate of about one a week. I 
am now of the opinion that the loss of property in wrecks, 
which would be preventable by such accurate knowledge as can 
be furnished to navigators wnen the Coast Survey shall have 

Sublished the complete reef hydrography and its lull scientific 
iscussions of reef structure, tides, currents and winds, has regu- 
larly exceeded the annual expense of the entire survey. Many 
shipmasters-are incorrigibly ignorant, and many wrecks have, to 
my knowledge, occurred by masters not knowing new lights, 
which had been for many months conspicuously advertised in all 
the Custom Houses and in commercial papers. Would sliippinff 
merchants insist on having none but intelligent captains, and 
then furnish them with the very best information concerning the 
reef neighborhood, a large portion of the wrecks would be pre- 
vented. I think the study of currents and especially of current 
variations^ in and near the Florida channel, is now particularly 
needed for preventing wrecks in this region. The fluctuations 
of currents from their supposed normal type certainly cause 
numerous disasters. The lack of distinct ideas as to the rela- 
tions between the reefs and the keys, and ignorance of the mani- 
Am. Joub. Scl— Second Sebib», Vol. XXXV, No. lOt— Makch, 1868. 
26 
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fpst signs of proximity to the reef, are the real causes of many 
disasters. Tne Coast Survey has done so much to disarm the 
reef of its terrors and to make known its true character, that, 
aside from my own connection with the Coast Survey organiza- 
tion, it seems appropriate for me to present to vou some views 
on the origin, growth, substructure and chronology of the ree^ 
which have resulted from my observations while at Fort Taylor, 
and which may prove a needful supplement to Prof.' Agassi2's 
Report. 

The grand curve of our Atlantic coast terminates in the re- 
markable crescent of keys and reefe which begins some miles 
north of Cape Florida and extends in a well denned curve some 
two hundred and forty statute miles to Tortugas Bank. At 
Cape Florida its axis is north and south. In moving down the 
reef, this direction revcdves with the sun, until at Tortugas it 
bears about 6° north of west This crescent consists of a line of 
keys and a parallel outer line of reefe,- which are separated, on an 
average between five and six miles, by a navigable channel ob- 
structed by coral heads. The reef terminates about opposite the 
Marquesas, some fifty miles east of Tortugas Bank. Between 
the line of keys and the niainland of Florida, is a body of shoal 
water, shaped much like a cornucopia, which embraces Key Bis- 
cayne Bay, Card's Sound, Barnes's Sound and the Bay of Flor- 
ida. The line from Tortugas to Cape Roman, which may be 
taken as the mouth of this cornucopia, is one hundred and 
twenty miles long, the deepest water on it being twenty fath- 
oms, and all within or east of it being still shoaler and character- 
ized by singular evenness of bottom. The Straits of Florida, 
between the reef and the Cuban coast, are about a hundred miles 
wide, and the bottom slopes from the reef down to eight hundred 
fathoms just off the suomerged clifl& of Cuba. Tne hundred 
fathom curve of the bottom is about seven miles out from Cape 
Florida, and from thence to Tortugas it gradually separates fiir- 
ther from the keys, being there over twenty miles out. 

The well traced curve, along which this grand Florida Bank 
thrusts itself out into the deep waters of the Gulf, is strikingly 
significant of some continuous and regular agency in its pro- 
duction. The adjacent flow of the Gulf Stream would most 
naturally be assumed to govern in some way the production of 
this curve. It however runs in the wrong direction to serve 
this explanatory use, and it is in fact rarely found to run 
close in upon the reef. There is however an eddy counter-cur- 
rent intermitting in character and of variable rate, but on the 
whole a positive and prevailing current.* At Cape Florida it is 
narrow and precarious ; but it widens as it sweeps to the west- 
ward, occasionally becoming over ten miles wide at Key Westj 

> 6m a & Bapt, 1S58, App. 82. Tbii Journal, 1859, toL zxtU, p. 206. 
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«fid twent^^ miles off Tortugas. It sometimes runs over two 
I nots, and is a great help to vessels bound west, when their mas- 
t rs know the reef well enough to venture so near. There is 
n uch need of more precise observations to make out the charac- 
teristics of this current, but its existence and its intermitting and 
sometimes powerful set are £EU3ts attested by all who know these 
waters thoroughly. 

After careful consideration, I am led to ascribe the peculiar 
shs^ing and growth of the Florida Bank, including the keys, 
reels and substructure, mainly to the sweep of this eddy coun* 
ter-current Darwin, Dana and Agassiz have so fully stated the 
zoological and other ordinary elements of reef and Key growth 
that I need only refer to their works for details.' Special cir- 
cumstances however so far modify the structure of tne Florida 
reef that it is not fully embraced in the principles laid down by 
these writers. It is not an atoll, 9. fringing reef, or a barrier reei, 
in the accepted sense of these designations, but it is a reef r 
bank, shooting out independently by its end into the deep Gulf 
waters. Such at least is the view to which I have been led by 
simply considering the existing agencies as actually working. 

The reef proper is the main field of coral growth. This 
growth is not in one compact mass, but in diversified coral heads, 
or detached masses. The bold slope of the reef towards the 
Gulf Stream, to the proper depth ot growing coral, which here 
does not exceed a hundred feet, and the broad top-surface of the 
reef-section are teeming with solid corals ana shells. The 
branching corals grow wherever the violence of the sea does not 
prohibit, and where moving sand does not forbid a secure found- 
ation for coral colonies. 

In general, wherever there are solid surfaces free from sand 
and mud, and washed by warm, moving salt water, the ova of the 
coral-polyps, diffused throughout the reef waters, attach them^ 
selves and grow, to the limit of their capacity. Thus the stones 
of the Fort Taylor breakwater and foundations^ palmetto piles, 
iron bars lost overboard, &c., have become coated with branching 
and solid corals, whose growth, between the date of immersion 
and that of diving up, gives a measure of coral increase. 
Throughout the sand-covered bottom between the reefs and 
keys, alone the sand-faced South beach-slope towards the reef, 
and over the mud bottoms north of the keys, there are no living 
corals, except on such accidental bases as may occur and in the 
coral heads which have grown up on these bases. Thus coral 
masses are mainly produced where the action of storms are most 

* The Btnicture and DiMribntion of Coral Reef^ by Chaa. Darwin. Natnralint of 
(he Beagle Expedition (188*2-86). On Coral Reefs and I]>Ianda. by Jas. D. Dana, 
Oeologift U. S Ex. (1888-42) 1868, and in this Journal, 1861-2, voU. xi,xii, xiii and 
xiy. AgaM^ix's Rept, C. S. Rept, 1851, App. No. 10, and Atlantic Monthly, Hay 
and June, 1862. 
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violent, and tbey are constantly giving way before the assaults of 
the waves and the corrosions of the numerous and active boring 
shells. A coral mass once broken loose undergoes active attri- 
tion and disintegration into calcareous sand of varying fineness. 
This sand, and the accompanying detritus of shells and echino- 
derms, which abound intermixed with the living coral, are by 
degrees borne on by the waves towards the south beaches of the 
keys, where some of the sand is thrown up on the slope of the 
beach ridge. A coral ,mass or shell once cast loose is killed, and 
is henceforth untiringly triturated by the waves, until it escapes 
their action, or is reduced to impalpable powder. Every agita- 
tion of the sand by the waves pulverizes it yet further, and 
brings it nearer to the consistency of the white mud which so 
largely prevails on the Bank towards its northern side. There 
is thus constant coral and shell growth and as constant disinte- 

Juration in progress. All this action however takes place in the 
imited range of depth of less than 100 feet, within which only 
can the reef building corals grow. To account for the vast un- 
derlying mass, between this limit of depth and the deep original 
sea floor, is a problem hitherto unsolved and one which I hope 
to elucidate. 

The tidal currents set strongly across the reef and through 
the channels between the keys, the flood running to the north 
and the ebb to the south side of the key crescent. When storms 
occur, the agitation of the waves extends to the bottom, over the 
shallower portions of the grand Bank, and stirs up the sand vio- 
lently. This causes the water to take up and maintain in me- 
chanical suspension such finely comminuted particles as have 
too little sinking force rapidly to reach the bottom again. The 
finer the particles the longer will they remain suspended, and 
the very coarse grains will hardly be lifted from the bottom. 
Between the coarsest and finest are grains of all intermediate 
sizes, and whether they will be suspended or not depends on the 
violence of the storm, and their interval of suspension varies 
with their size and the violence of the waves. It results that, in 
all storms of much violence, the water over the Florida Bank 
becomes white with the bottom deposits. In long, severe north- 
ers or gales, the water becomes almost milk-white across the 
whole Bank. This ** white water" is a familiar appearance, and 
is one of the sure signs of proximity to the reef. As storms 
subside, the white sand and mud are gradually thrown down, 
and the water clears, after a day or two, to its peculiarly delicate 
transparency. 

During the ** white water" periods, the flood tidal currents set 
the white water over the north side of the Bank into the Bay 
of Florida, where, by reason of the greater depth, the process of 
deposition goes on ; and thus the floor of this bay has become 
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covered with white mud, and has been brought up with a singu- 
lar evenness to the prevailing depths. The portion of the Bank 
north of the keys is mainly conoposed of this fine nnud, and the 
north shores of the keys have long shallow mud slopes, some 
portions of which seem to be solidifying. The ebb tide carries 
the wl)ite water out towards the Gulf Stream, and it is recogni* 
zed at times many miles outside the reef. Abreast the Tortugas, 
it is sometimes encountered over thirty miles out. The eddy 
counter-current, setting perhaps two knots per hour, transports 
this white water and its suspended detritus to the westward into 
deepening water, where it has opportunity to settle as it goes, 
and finally reaches bottom some miles west of its point of for- 
mation. Once on the bottom, in deep water, below the action 
of the waves, nothing can remove it. Thus we have, in actual 
operation, a perfect mechanism for triturating the coral and shell 

Srowths, ana for transporting the comminuted products, by wave 
isturbance, tidal currents and the eddy currents, to the deep 
water farther west These agencies being all unquestionably real 
and now active, I find no reason to doubt that they have been 
the secular causes at work extending the Florida Bank by its 
westeiTfi extremity. 

A careful exacnination of the bottoms, as shown on the several 
Coast Survev charts of the reef, affords signal confirmation of 
this view, ^fhe indications of white mud, white sand, coral 
and broken shells, over all the south frontage of the reef, half- 
way to Cuba, to the west around Tortugas and Tortugas Bank, 
and over the entire long slope by which the west end of the 
Florida Bank runs down into depths of one hundred fathoms, 
and of four hundred and sixty to the southwest, as also the bot* 
toms over the Bay of Florida, and westward to the hundred 
fathom curve, are all consistently indicative that the material of 
the bottom thus brought to light was originally organic, and has 
been worn down and transported to its present bed by some 
agencies like those I have described. The entire lack' of any 
bottoms in the slightest degree tinctured with Mississippi mud 
is a perfect refutation of the view presented by Prof. Jos. Le* 
Conte,' that the substructure of the reef, up to the depth where 
coral growth can begin, is a result of the deposition of Missis- 
sippi sediment carried across the Gulf by the Gulf current I 
venture the assertion that these bottoms are inconsistent with 
any view which does not derive them from the living coral, to 
the east of their present localities. Should it bo said that these 
bottoms only indicate the mere surface character of the sea-bed, 
it may be replied that the great mass of the Bank substructure, 
shooting out to the west into the Gulf, and rising above the Gulf 
bottom on both sides, as is amply shown by the 10, 20 and 100 

* This JouTDft], 1857, toL zxiii, p. 46. 
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fathom curves around the west end of the Bank, is unmistake- 
ably a special formation subsequent to the general shaping of 
the Gulr bed. The actual causes now at work in prcNducing 
coral and shell material, and in grinding and transporting it, 
must necessarily result in a building up from the bottom along 
the line of the eddy current to the westward. 

Combine with this the fact that the most effective winds and 
waves, both of trade and hurricane origin, come in upon the 
reef from the S.E., and must therefore help to transport detri- 
tus to the westward and northwest. Moreover, the heavy waves 
which wear the front face of the reef must work some of the 
detritus down alone the south slope, and must thus aid in form- 
ing the actual double slope in which the bottom expands to- 
wards the Cuban cliflf coast. It is unlikely that the wave ac- 
tions extend with appreciable effect below from fifty to a hun- 
dred feet, and detritus once placed below their extreme rang j 
becomes permanentlv fixed. It is to be observed that the very 
zone of coral growtli is that of wave agitation, and that this 
must prevent the lodgment of sand and mud on the growing 
coral, as, after storms, the swell will always last here until the 
waters are cleared of white mud. This may perhaps be quite 
as effective a cause as increased pressure, in limiting the depth of 
coral growth to about the same range as that of wave actions. 

A careful consideration of such facts as are now ascertained 
leads me to the supposition that the growth of the line of keys 
and the line of reefs is simultaneous by their western extremi- 
ties. The reef now ends opposite the Marquesas, while the 
Quicksands, Rebecca and Isaac Shoals, the Tortugas keys and 
the Tortugas Bank indicate the extension of the line of keys 
beyond the line of reefs to the west. It is remarkable that the 
Tortugas keys are entirely without the solidification so promi- 
nent at Key West. Fort Jefferson, resting wholly on sand 
foundations, has settled in all its circuit, and in some portions 
it has gone down nearly a foot, showing that a deep sand bed 
has yielded thus much to compression. 

In the sheltered waters among these keys, there is an active 
growth of branching corals, &c., on sand foundations, which are 
torn up by storms and tossed on the beaches by the waves, to 
such an extent as to afford the vast mass of concrete materials 
used in the masonry of Fort Jefferson. There are however no 
extended rock masses, and the great vitality of the corals is 
shown in an active renewal of growth on dead coral sprigs. It 
is my impression that the mass of materials forming Tortugas 
keys ana banks has been transported westward by the eddy 
current, and north and northwest by the south and southeast 
storms and hurricane waves, from the reef abreast and east of 
Marquesas. The shaping of the bottom indicates this, and it is 
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apparent that a westward extension of the reef must be slowly 
taking place. It would thus appear that the keys, at least in 
their substructure, are rather results of the waste from the 
present line of reefe than an original and anterior reef growth. 
Concurring with this process is the growth of coral as now at 
Tortugas, and in such neads or masses as can find foundation on 
the sand slopes of the keys. 

The solidification of the keys must be a slow and later process, 
and, some thousands of years hence, the sand masses of the Tor- 
tugas may assume an oolitic structure like that now seen at Key 
West The calcareous marl, wherever found, seems to be pre- 
paring for solidification, and in a single instance of hard marl, 
nrom the eastern portion of Key West, I observed what could 
easily be fancied to be the circles of incipient oolitic segregation. 
The crystallization of the contained salt soon broke up this ap- 
pearance, and I never again obtained it, though the confirmation 
of such an observation of oolite ab ovo would have great interest, 
in 'consideration of the vast masses of this rock in the earth's 
crust That the finely comminuted white mud or marl solidifies 
into oolite, on Key West, is I think fully shown bv the fossil 
traces of a peculiar vegetable scum which forms in the lagoons. 
This scum, as the lagoons dry up, forms a leathery sheet, which is 
by drying split into pieces, which roll up at the edges, sometimes 
with three or four turns. I have found these rolls fossilized and 
looking much like bones, but distinctly showing the spiral curl- 
ing in the section. Most of the oolitic rock of Key West, on 
weathering its fractures, shows a series of thin pandlel ed^es 
averaging perhaps a half inch apart, which being more resisting 
rise on the weathered fractures above the softer parts between. 
These harder layers seem very like* fossil scum sheets, but they 
are found in stones much above the present ponds or lagoons 
where it is hard to conceive that they are due to this origin. 

Whether a calcareous sand-heap wholly above the water can 
solidify into an oolite is a question hard to answer; but it is only 
by such agency that I can explain the solid mound, of nearlv a 
mile in diameter, which forms the west part of Key West and is 
wholly composed of oolite. The summit of this mound is about 
fifteen feet above high water, and is believed to be the highest 
point on the whole line of keys. The gale of 1846 raised the 
water to within seven feet of the apex, and we can readily con- 
ceive that, before the reef barrier protected it, a hurricane might 
have carried up sand to over fifteen feet above ordinary high 
water. 

The oolite, as shown in the wells of Key West, becomes coarser 
grained and softer in descending. It is so open that the water 
level of the wells, even in the heart of the key, or half a mile 
firom the sea, fluctuates with the tides, following them at intervals 
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varjing according to position, but averaging, as nearlj aa I eould 
ascertain, about three boors. The whole rocky mass of Key 
West is of this oolite, there being on the weathered surfaces and 
occasionally in the mass a yellowish-brown crust, bard enough 
to receive a polish and usually less than a quarter of an inch 
thick. The granite foundations of Fort Taylor, located in water 
of eleven feet, or less, were laid on rock which was dressed to 
form beds, by the use of a diving bell. The submarine rock 
thus examined was much like the shore rock, except that the 
materials were coarser, rather less compact and more orecciated. 
Occasional shell and coral brecciated masses are found on shore, 
but such traces are quite rare. In removing tlie beach sand 
ridge which skirted the whole south shore, 1 found a limited 
stratum, about six inches thick and a few rods long, composed 
wholly of imperfectly comminuted pieces of small branching 
corals, averaging about an inch Ions and a third of an inch 
thick. Otherwise, this whole ridge, about ninety feet wide and 
from five to eight feet thick, above high water, was composed 
wholly of sand, much of which was somewhat blackened by 
vegetable loam from the ridge scrub growth. It is observable 
that this calcareous sand is scarcely at all blown about by the 
winds. Once packed, it resists the blasts of northers and hurri- 
canes so completely, that at a few feet from the reverse slope 
of the beach ridge, we find only marl and rock. It presents a 
marked contrast in this respect with siliceous beach sands, which 
may, as in Provincetown, Cape Cod, build up hills a hundred 
feet high, or bo carried for miles into the interior. When dry and 
freshly turned up, it blows freely, but it seems never to be moved 
by winds from the place where the sea deposits it. It is obvious 
that the sea is washing away the rock along the south side of 
Key West, while the north mud slope is being augmented. 
Several hundred feet of the original south beach rock have 
probably been cut away. 

I am indebted to Mr. Chas. Howe, now Collector at Key West, 
for some account of an artesian well, which in 1839-40 he sunk 
to a total depth of one hundred and thirty feet, on Indian Key, 
about eighty miles northeast of Key West. To the depth of 
fifteen feet, the rock was moderately soft and uniform. It then 
began to be unsound, the drill occasionally going down three or 
four feet at once. At forty-five feet, a gravel bed of about five feet 
was found, below which the rock became harder and continued 
very solid, with a few interruptions of unsoundness, to ninety-one 
feet, when another gravel bed of several feet was struck which 

£ve much trouble. Below this the rock became exceedingly 
rd, and was " tinged with yellow specks." This continued to 
180 feet, with several interruptions by "breaking through," the 
drill once going down five feet at one jump. The water injected 
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to clear the hole brought up pieces the size of pigeons' eggs, but 
unfortunately the specimens are now lost. I suppose, from Mr. 
Howe's verbal account, that all this rock was purely calcareous, 
and that the very hard variety, which was taken to be quartz^ 
was a compact limestone, such as Dana frequently found m the 
Pacific coral formations. The unsoundness would seem to be 
due to the interrupted nature of coral beds, whether in situ or 
formed of coral boulders and sand. 

In general, the actual structure of the reef seems to result 
mainly from three grand activities : — 1st, the ceaseless and per- 
sistent growth of coral animals and shells on every appropriate 
site, within their proper range of depth, temperature and water- 
supply, which growth, by secretion, separates the carbonate of 
lime from the mass of the ocean and gulf water; 2d, the un- 
tiring action of the winds, tides and currents (aided by boring 
shells), in breaking up, triturating, transporting and depositing 
the calcareous products of the zoological processes ; 3d, solidi- 
fication by time, pressure, segregation and possibly by chemical 
transformation. It is a complex problem to trace the precise 
operation of these agencies, as now at work, and from the 
present to pass back over the past until that time when the 
* Florida Bank did not exist, and when the shore from Gape Sable 
to Fort Dallas was the open ocean-front of South Florida. It 
seems however not too audacious to say that the agencies now 
at work present a general type of operation which requires but 
unlimited time to realize results no less than the formation, not 
only of the line of keys and ree&, but of the immense substruc- 
ture which rises from the great original plane of the gulf bed. 
This plane along the Cuban coast was over eight hundred fath- 
oms deep, and it could hardly have been less than three hundred 
fathoms under the present Tortugas group. 

The evidence that South Florida and the base of the Bank 
have recently undergone neither elevation nor depression, to any 
considerable extent, is quite convincing. There is a remarkable 
coincidence of general level along the crescent of keys, and no 
reliable evidence of vertical movement is found on any of them. 
Prof. Tuomej fancied he saw evidence of elevation through sev- 
eral feet at Key Vaccas.* Believing that he had mistaken bould- 
ers for masses in aitu, I inquired of Assistant Hilgard, whose ob- 
servations on the keys during his surveying labors have been 
extensive, and he replied that he has " never seen any coral 
beds raised in sHu above the water. He paid some attention to 
the subject, and remembers those at Key Vaccas particularly, 
where he satisfied himself by using a crowbar that they were 
boulders bedded in sand." Prof. Agassiz and Prof. LeConte 

V * This Journal, 1851, yoI. ii, |x 890. 

Am. Joub. Sci.— ^soond Sbbibs, Vos*. XXXV, Na 101— Mabob, 1^88. 
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report the same impression. During the growth of two hundred 
and forty miles of keys there has been then no observable change 
of level. There is a dead fringing reef forming the Puntn, or 
west angle of the entrance to Havana, which seems to have been 
elevatea some six feet, and this is the only case of recent eleva- 
tion in this vicinity with which I am acquainted. 

Prof. Tuomey and Prof. Agassiz fully identify the formations 
at Fort Dallas with the rocks of the keys. The former reports 
the descent from the Glades along the Miami river to tide water 
at six' to eight feet, and estimates the height of the ridge where 
cut by the Miami at twenty to thirty feet Prof. Agassiz es- 
timates the highest shore bluff in this vicinity as not above 
thirteen feet. The siliceous sand which caps the beach ridge 
around to Cape Sable was probably transported by the waves 
down the east coast. There seems ample reason to suppose that 
the crescent from Cape Sable, through the Mangrove swamp and 
Huntinc Grounds to Fort Dallas, and thence north along the 
coast ridge, is an older reef curve, and that the Everglades and 
Lake Okeechobee were the interior flats, analogous to Key Bis- 
cayne Bay, Barnes Sound and the Bay of Florida. 

The Everglades, which cover about four thousand square 
miles, have a substratum of coralline limestone of very rough" 
and irregular surjSice, which is covered by sand, siliceous in part 
at least, and soft mud from three to ten feet deep, which covers 
all but a few points of the limestone and is overgrown with rank 
saw grass. The water overlying this mud is about three feet 
deep in dry seasons, and rises after rains from two to three feet. 
Lake Okeechobee is but a deeper extension of the Everglades, 
its depth averaging about twelve feet, and its area being nearly 
twelve hundred square miles. The stight elevation of the Ever- 
glade region increases gradually to the north, and the Kissimee 
river, which empties into the north margin of Lake Okeechobee, 
has a southerly course of near a hundred miles, with a current of 
half a mile to three miles. There is thus a very gentle rise 
throughout the peninsula, and in the general slope sweeping the 
north margin of the Gulf and South Atlantic. 

The existence of abundant fossil corals in the Tertiary lime- 
stone strata of two hundred to three hundred feet thick, spread- 
ing from the Mississippi river around to Cape Fear river in 
North Carolina, indicates an ancient coral origin.* Prof. Tuomey 
was led by these evidences to a special examination of the Flor- 
ida Reef, from which he concluded that a continuous process of 

' AsRistmit F. H. Gerties, U. S. Coast Survey, found the surface of the water in 
the Everglades to be 6 ft. l\ inches above luw water-mark at Furt Dallas : see 
CoAft Sdrvey Report fur 1849, p. 47. 

* There are airals in the Tertiary of the coast, but no continuous reef-mck, we 
believe, warrantini; tlio above remark. The many muddy streams have been in Um 
way of the eztenftive formation of coral reefs on these coasts, even when, as in the 
Tertiary, the temperature of the ocean fiivored it— Ens. 
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coral growth through geologic ages may have produced this im- 
mense coral limestone area. He agrees with Mr. Conrad in call* 
ing the Tampa limestone Tertiary. In all this space of limestone 
strata, there is no point whose altitude approaches to equality 
with the depth of near a mile, found off the Cuban coast The 
whole view of this subject leaves a strong impression that no 
great changes of level have occurred during the f)eriod of forma- 
tion, not only of the present crescent of reef and keys, and the 
Cape Sable and Fort Dallas crescent, but even in the more an- 
cient coral period, which produced the North Peninsula and the 
coral limestones of the great Gulf and Atlantic slope. 

Confirmatory evidence is found in the Bahama, Salt key, Cuba 
and Yucatan reefs, which have attained great expansion with but 
slight evidence of disturbance. There are no indications of atoll 
formation by sinking; but Darwin (Appendix, p. 186) apj)eals 
only to elevation, and meets the fact of the singular coinciaence 
of level over many disconnected banks of great area in the 
West Indies, by supposing that the elevated masses of the banks 
were uniformly washed away by the sea during their elevation. 
It is evident that the remarkable evenness of soundings over 
these banks is a measure of the depth to which the destroying 
action of the waves extends in their several localities. The 
enormous accumulations on the Florida side of the Gulf Stream 
make it quite rational to suppose that Salt Key Bank, for in- 
stance, may have resulted from a single nucleal peak, now worn 
away by the sea, which has afforded a basis lor the growth of a 
fringincr reef and for a wasting action by the waves, whence an 
outward expansion may have resulted, which, in the course of 
ages, has accumulated the larger portion of the great truncated 
cone, now rising from near four hundred fathoms. To what 
extent the type of action which I have supposed instrumental 
in producing tne Florida Bank may be applied in the explanation 
of other cases of coral reef, I am not qualified to decide. It can 
hardly be supposed that such acute and philosophical minds as 
Darwin's ana Dana's would fail to perceive and give proper 
weight to this familiar action of attrition, transportation, and 
deposition.' Dana is very explicit in stating it, ana I must there- 

' It IS certninly hnrdly to be nupposed, that Darwin or Dana 9hou1d have over- 
loolved the effects of "attrition, transportation, and deposition*' — cautien acting alike 
whether the material subjected to them be coral and nMU, or granite and nandfitone. 
Mr. Dana, in his Report on Coral Ueefit and IitUinds, in fact, attributes the f<»rmatioo 
of the reuf-rock, or the great maM of the reef, to the consolidation of the coral- 
debris made by the triturating waves and distributed by the waves and currents. 
See pages 41, 42, 57, 62, 105 to 109, 115, 121, 149. (or in this Journal, [2] xi. 806, 
867 ; xii. 82. .S6, 330 to 884; xiii, 86, 40; xiv, 78, 79. 88.) where the effect^ of th« 
tritnratmg waves and distributing currents are particularly described, even to the 
formation of coral mud in the shallow waters among the reefs. 

Speaking of tl»e effects of the currents among the Feeiee Ldandii, he remarks, p. 
42 (thin Journal, [2] xi, 867): ** When the materials from both sources, the thore and 
the reef, are mingled, the proportion will necessarily depend on the proximity to 
the mouths of streams, the breadth of the iuner waters or channels, and the direo- 
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fore suppose, that a satisfactory explanation of the growth of the 
Pacific. coral islands demands vertical movements unlike any 
exhibited in the West Indies. 

If the views now presented are correct, the chronology of the 
reef becomes stupendous. The most rapid instance of coral 

frowth which I found on the breakwater and foundations of 
ort Taylor was a Meandrina of about six inches radius, which 
was produced within twelve years, or the rate was a half inch 
per annum. Numerous specimens derived from stones or piles 
whose dates of immersion were known, and whose surfaces were 
so rapidlv coated by vegetation and corallines that we can safely 
assume the coral colonies to have been planted soon after im- 
mersion, all indicate for the vicinity of Fort Taylor a general 
rate of growth less than the above. There is no obvious reason 
why this rate should not be identical with that on the reef 
proper, as the tidal currents supply ample moving water, and the 
temperature is much the same. 

Bearing in mind that the living reef belt hardly averages a 
mile in width, and that this is much interrupted, while the shoal 

Eart of the Bank averages between fifteen and twenty miles 
road, and that this is but a small part of the breadth of the base 
of this bank, on the original bottom, aside from the marl and 
sand contributed to the Bay of Florida, we are overwhelmed 
with the immense demand for time. We ought not to suppose 
less than three hundred fathoms of detritus built up on an aver- 
age. Moreover, much of this calcareous material is likely to 

tion aod force of tbe currents. These tidal curreats often have gr€&at strength, and 
are much modified and increased in force at certain places, or dtrninished in others, 
by the position of the reef with reference to the land. Sweeping on, they carry off 
the coral debris from some regions to others distant ; and again they bear along 
only the shore detritus, and distribute it. It is thus seen that the same region may 
differ widely in its adjacent parts,— may seemingly afford evidence Sn one place thai 
there is no coral near, and m another no basaltic land, although either is within a 
few rods, or even close along side. The extent of the land in proportion to the 
reef will have an obvious effect upon the chanieter of the channel or lagoon depo- 
sitions. When the islund stands, like Bacon's isles (Feejees), as a mere point of rock 
in a wide sea enclosed by a distant barrier, the streams of the land are small, and 
their detritus quite limited in amount. In such a case, the reef and the growing 
patches scattered oyer the lagoon, are the sources of nearly all the raat«riaT that is 
accumulated upon the bottom." 

Again, p. 67: "The reef-rock, wherever broken, shows a detritus origin," etc 
Again, p. 121 (this Journal, xiii, 40),— treating of the precautions necessnry to de- 
termine correctly the rate of growth of reefs, he observes : ** It is also necessary to 
examine into whatever has any bearing upon the marine or tidal currents of the 
•region — their strength, velocity, direction, where they eddy, and where nut, whether 
they flow over reefs that may afford debi*is, or not. All the debris of one plantation 
may sometimes bo swept away by currents to contribute to other patehes. so that 
one will enlarge at the expense of others ; or, currents may carry tlie detritus into 
the clinnnels or deeper waters around a coral patch, and leave little to aid the plan- 
tation itself in its increase and consolidation." 

Again, when explaining the origin of the bard compact limestone, containing 
jrarely a fossil, which constitutes so large a proportion of the reef-rock, he says : 
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have been more than once used by the coral animals, and some 
must have been swept into the ocean waters. Taking the living 
reef at one-twentietn the breadth of the total bank, the depth 
of the bank at three hundred fathoms, and the rate of growth at 
■J inch per annum, we find, aside from the other elements of 
protraction, 864,000 years as the time for building the bank, 
when considered in cross section. Considering the growth as 
being by the west end from Cape Florida to Tu)rtugas Bank, a 
great increase of time is still demanded, so that we can hardly, 
on these data, diminish the chronology of the growth of the 
present Florida Bank even to a million years. Appalling as this 
estimate of time for building appears, it seems impossible hon- 
estly to reduce it If to this oe added the time consumed in 
building the Cape Sable and Fort Dallas crescent, and again the 
inconceivable periods demanded in the growth of the main 
peninsula and the limestone strata of the grand slope of the 
Qulf and South Atlantic, the imagination is appalled, and can 
only rest on limitless infinities. We can indeed readilv make 
an arithmetical approximation to this inconceivable total. The 
nature of coral reefs limits the growing portion to the outer reef 
line, and it is a liberal allowance if we suppose a zone of one 
mile broad regularly covered with growing surfaces. The solid- 
ified masses derived from this zone, wherever deposited, cannot 
possibly increase, in the whole, more rapidly than this zone can 
supply the materials. If we assume these masses at 250 feet 
thick on their northern margin in Alabama, and 1800 feet thick 
on the present southern boundary, we can safely assume an 
average thickness of 900 feet The length of the general line of 

** Ad explanation of this peculiarity is obvious on tbe principle already discussed — 
the action of a triturating sea,** etc 

Mr. Dana even considers the question of the transportation of the detritus over 
the bottom of the adjoining ocean, a point so well illustrated by Captain Hunt. On 
page 154 (this Journal, xiv, 88), he remarks as follows: "* It is an incjuiry of some 
interest, whether, in on archipelago like the Paumotus, coral debris is not carried 
from the coral islands, and distributed over the bottom of the ocean ; and whether 
limestones, thus originating, are not in process of formation. I venture no positive 
assertion on this subject, yet would express strong doubts. The fact that soundiuga 
off some basaltic islands, as we recede from the reef-growing depths, lose more and 
more in tlie proportion of coral sand, till we finally reach a bottom of earth, like 
the material of the island, bears against the hypothesis. This was found to be the 
case off Upolu, where the reefs are cxtennive.^ The doubts here expressed could 
not exist in a sea where the reef islands were swept by a marine current as strong 
as that passing the Florida Keys ; and this is the special fact which gives origin- 
ality nnd great interest to the researches above detailed by Captain Hunt, wheUier 
the idea that the formation of the reef consisted in a gradual elongation from the 
eastward, without subsidence — a view also of great interest, and original — be cor- 
rect or not 

It may be added here, that the possibility, not to say strong probability, of great 
changes of level during and following the Post-tertiary, in the region of the Mexican 
Qulf, as well as in the other transverse tropical seas of the globe, the Mediterra- 
nean and East Indian, is one among the many sources of doubt that complicate 
the problem of time connected with the Florida reef. — j. d, d. 
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average cross section of the growing front cannot be less tban 
250 to 800 miles, or at the minimum a horizontal formation of 
250 times the growing zone can be assumed. Taking the rate as 
before at 24 years to the foot, we shall have for the total time 
24x250x900, on the data as stated; or, we find the total 
period of 5,400,000 years, as that required for the growth of the 
entire coral limestone formation of Florida. The rate of coral 
growth is nearly a ricid one, scarcely subject to fluctuation in 
any supposable period of time, and the limitation of growth to 
an outer reef of narrow section is also a necessity of organic 
habits. If then it be a fact that all the limestone mass now con- 
sidered is of coral origin, the time of coral growth cannot be 
reduced below the result given above. It is likely to be much 
greater, as all the elements have been assumed on the side of a 
minimum chronology, and no allowance is made for growth by 
the west end instead of by the front 

The derivation of the substructure of the bank from coral 

frowth makes the seemingly formidable chronology deduced by 
rof. Agassiz shrink into insignificance. But is this vastness of 
time really incredible? Does its shock to our ideas militate 
against its reality? It is not the method of true philosophy to 
belittle nature to our ideal standards, but it is mther our duty to 
seek facts without bias or preconception. Looking thus squarely 
at the facts of the reef, in the aspect I have regarded them, the ag- 
gregate of time given seems really and truly insufficient There 
are vast possibilities of error in such estimates, but are we not 
quite as likely to err through our preconceptions of limited 
chronology as by boldly submitting to the guidance of estima- 
tion from actual bases 1 



Akt. XXIII. — CaiaJogue of Mineral T^ocaliiies in New Brunswick, 
Nova Scotia, and Newfoundland; by O. C. Marsh, B.A., of the 
Sheffield Scientific School, Yale College. 

The following list of mineral localities in New Brunswick,* 
Nova Scotia, and Newfoundland, is the first covering all these 
regions that has been published. Although necessarily imper- 
fect in many respects, it has been prepared with considerable 
care, and it is hoped that it may prove of some service to min- 
eralogists who are not familiar with these interesting regions. 

The lists of minerals occurring at manjr of the places men- 
tioned in the Catalogue, especially those in the trap district of 
the Bay of Fundy, are copied from the writer's notes, which were 

' Many of the notices of localities referred to in this Province are given on the 
anthority of Mr. Mathew, which is a sufficient guarantee fur their genei^ accuracy. 
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taken at the localities daring several excursions to the Provinces, 
the lirst in 1854. Even these lists may, in some cases, be foand 
incomplete; since the destructive tides of that region are con* 
st^ntly changing the outlines of the coast, and thus exhausting 
the old lociilities, while at the same time bringing to light others, 
equally rich in mineral treasures. 

The notices of localilies which the writer has not visited are 
derived from the best sources of information to which he had 
access. A few were taken from the publications of Jackson and 
Alger, Dawson, and Jukes, which contain much that is valuable 
in regard to the mineralogy of these Provinces.' The writer is 
also especially indebted to Greorge F. Mathew, Esq., and Charles 
F. Hartt, Esq., of St John, for important information in regard 
to localities, especially in New Brunswick, and to Prof. Forrest 
Shepherd, of New Haven, for notices of several new localities 
in Newfoundland. 

There is probably no part of the world, except the trap dis- 
trict of India, which is richer in zeolites than tne shores of the 
bay of Fundy ; yet the minerals from that region have hitherto 
received but little attention in comparison with those from other 
similar sections, and hence no little confusion exists in regard to 
what species occur at the diflferent localities. In the following 
lists of minerals from Nova Scotia, thomsonite, prehnite, and one 
or two other species are marked doubtful. The first is generally 
believed to be one of the most common minerals in that Prov- 
ince, yet on examining and analyzing specimens of the so-called 
thomsonite from many of its reputed localities, the writer found 
them to be invariably mesolite or natrolite, — most generally the 
former; and it is doubtful if this species has yet been discov- 
ered in that region. Prehnite, also, is stated to occur at two 
places on the bay of Fundy;" yet an examination of specimens, so 
considered, which were collected by the discoverers of the local- 
ities, as well as a careful exploration of nearly all the places in 
that section at which this mineral might naturally be expected 
to occur, has led the writer to believe that prehnite has not 
hitherto been met with in Nova Scotia, and that its existence at 
anv locality in that Province is extremely doubtful. 

The entire group of zeolitic minerals from the bay of Fundy 
is well worthy of careful study. The writer has for several 
years been collecting materials for a full examination of the dif- 
ferent species, and hopes at some future time to embody the 
results of his investigations in a Monograph on the subject 

* Remarks on the Mineralogy and Geology of Nova Scotia, by Charles T. Jack- 
Bon and Francb Alger; Memoirs of the American Academy, vol. 1, 1888; Acadian 
Oeology, by J. W. Dawson, F.G.S^ Edinburgh, 1856; Geological Survey of New- 
fimndland, by J. E Jukes, t.QS., London, 1848. 

* Near Black fiock, Kings Co., and at Clark's Head, Cumberiaod Go. 
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The following catalogue is arranged according to the plan used 
in Dana's Mineralogy. Only localities which aftbrd cabinet spec- 
imens are in general included. The names of those minerals 
which can be obtained in good specimens at the several localities 
are printed in italics. When the specimens are remarkably good, 
an exclamation mark (I) is added, or two of these marks (I I) if 
the specimens are quite unique. 

NEW BRUNSWICK. 

ALBERT CO. Grindstone Point and Island. — ^6ar3rte8, iron pyrites, 
lignite. 

HOPEWELL. — Gypsum (alabaster and selenite); Albert mines,— -coal 
(albertite). 

Pallet River — fifteen miles from mouth, — coal. 

Shepodt Mountain. — Al unite in clay, calcite, iron pjrites, mangan- 
ite f psiloraelane, pyroluaite. 

Turtle Creek. — Coal. 
CARLETON CO. Woodstock. — Copper pyrites (mined), hematite, 

limonite, wad. 
CHARLOTTE CO. Beaver Harbor.— Chlorite, jasper. 

Campobbllo — at Welchpool. — Blende, copper pyrites, erubescite, ga- 
lena, iron pyrites; at head of Harbor de Lute, galena (4 inch vein) ; 
at Head Harbor, copperas, iron pyrites. 

Deer Island— on west side. — Calcite (in amygdaloid), magnetite, 
quartz crystals. 

DiGDiouASH River. —On west side of entrance, ca/«te / (in conglom- 
erate), chalcedony ; at Rolling Dam, graphite. 

Grandmanan. — Between Northern Head and Dark Harbor, agate, 
amethyst, apophyllite^ calcite, hematite, heulandite, jasper, magnet- 
ite^ natrolite, stilbite, thomsonite 9 ; at Whale. Cove, calcite /, heuland- 
ite, laumontite, stilbite, semi-opal/ ; at Fish Head, two miles east of 
Eel Brook, chlorite in quartz (abundant) ; at Rosses' Island, quarts 
crystals; at White Head, chlorite, quartz crystals. 

L'Etano Island Harbor. — Chlorite, iron pyrites, marble, serpentine ; 
at La T^te, copper pyrites, erubescite, galena. 

Wagaguadavic River. — At entrance, azurite, copper pyrites in veins, 
malachite; one eighth of a mile east, galena. 

New River. — At Mills, actinolite? (in porphyry). 

Seelt's Cove. — Hill, half a mile north, calcite, iron pyrites, magnet- 
ite, quartz crystals. 

St. Stephen. — Four miles north of, graphite in slate, molybdenite in 
gneiss, quartz crystals; at Mill Farm, iron pyrites. 

Wauwio Kiver. — ^Three miles up, at Cormick's Mills, pyrites in boul- 
ders, garnet, feldspar crystals, tourmaline ; at Bartlett's Pond, quartz 
crystals. 
GLOUCESTER CO. Bathurst.— Coal, malachite. 

TiTB-A-QouoHB RivBR. — ^Eight miles from Bathurst, copper pyrites 
(mined), oxyd of manganese ! ! formerly mined. 
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KENT CO. BuoTOuoHi RnrmL— Coal. 
CooAioifB RiTBR. — On branch three miles from bridge, ooal. 
RicHiBuoTO RnriR. — ^Three miles above Ford's Mills, and at Big Brook, 

coal; at Bassk, iron pyrites; Liverpool, limonite. 
EouoHiBououAsis RiVER. — Coal. 
KINGS CO. Bbllbisle B^r.^On north shore, galena in limestone, 

horostone, jasper; Bull Moose Hill, large bed of magnetite on &nn 

of Northnip and Benson. 
CuFTON. — Chlorite, epidote, hematite, orthoclase in crystals, prehnite, 

quartz crystals. 
Hammond Kivir. — At Sherwood's, graphite in limestone. 
Hampton. — At Darling's Lake, agate, camelian, jasper. 
Ejnoston. — On ridge south of village, chlorite, magnetite, magnetic 

pyrites. 
Nbbapib. — ^Near Hatfield's Mill, pyrites; near Mather's Inn, amethysti 

feldspar, quartz crystals. 
QuisPAMsis. — Copper pyrites, galena, iron pyrites, laumontite. 
SussKX. — ^Near Cloat's Mills, on road to Belleisle, argentiferous galena; 

one mile north of Baxter's Inn, specular iron in crystals, limonite; 

on Capt. McCready's farm, east of Church, seUfUte/f (crystals con- 
• taining sand). 

Upham. — Salt springs ; four miles east of Titus' Mills, gypsum. 
NORTHUMBERLAND CO. Boistown.— Coal ; also at New Castle 

and Chatham. 
QUEENS CO. Grand Lake. — At Long Point, barytes, copperas, and 

pyrites in fossil trees ; Salmon River, on Crawford's farm, coal, cop- 
peras, pyrites, limonite ; New Castle River, coal mines ; Coal Creek, 

coal jfformeHy worked). 
Long RBA0H.--Opposite Van Warts, chlorite. 
Washbdsmoak Rivsr. — ^Two and a half miles from Long's Creek, 

coal ; a few miles above mouth of W. River, on S.K side of small 

cove, camelian, chalcedony, homstone, jasper, quartz crystals. 
RESTIGOUCHE CO. Bbllkdune Point.— CWctte/ ierpentine, verde 

antique marble, 
Dalhousib. — ^Agate, camelian. 
Point LbNim. — Coal. 
SAINT JOHN CO. Black Rivbr. — On coast, caldte, chlorite, copper 

pyrites, hematite ! in crystals, pyroxene (green earth), quartz crystals. 
Brandt Brook. — ^Epidote, hornblende^ quartz crystals. 
Carlbton. — Near Falls, calcite (red). 

Chanob Harbor. — Calcite (deep red) in quartz veins, chlorite in argil- 
laceous and talcose slate. 
LnTLB DiPPBR Harbor. — On west side, in greenstone, amethyst, ba- 

ryte^ quartz crystals. 
MooBBPATH. — Feldspar (red), homblende, muscovite, black tourmaline. 
Musquash. — On East side Harbor, copperas, granhite, pyrites; at 

Shannon's, chrysotile, serpentine ; East side of Musquash, qwxfiM 

crystals ! (in conglomerate). 
Portland. — At the Falls, large bed of graphite (impure) ; at Fort Howe 

Hill, calcite (fine crystals in several forms), graphite ; Crow's Nest, 
Am. Joub. Sol— Sboond Sjsxuu, Vol. XXXV, No. 104.~Maxoh, 186& 
38 
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asbestos, calcite (fibrous), chrysoUle^ magnetite, serpentine, steatite ; 

Lily Lake, white augite ?, chrjsotile, graphite, serpentine, steatite, 

talc; How*s Road, two miles out, epidote (in syenite), steatite in 

limestone, tremolite; Drury's Cove, graphite, pyrites, pyrallolite? 

indurated talc 
QoAoa — At Light House Point, large bed of oxyd of manganese ; west 

of Point, lignite; east of Quaco, at Fuller's Creek, graphite, iron 

pyrites; farlher eastward, asbestus, chrysolite, black tourmaline. 
Bbd Hbad. — Calcite (fibrous), red jasper. 
Sheldon's Point. — Actinolite, asbestus, calcite, epidote, (pistacite and 

zoisite,) malachite, specular iron. 
Caps Spbnobb. — Asbestus, calcite, chlorite, specular iron (in crystals). 
Tbn Mils Ckbsk. — Coal (in slate and sandstone). 
Wjbstbrach. — At east end, on Evans' Farm, chlorite, talc, quartz crye- 

tale; half a mile west, chlorite, copper pyrites, magnesite (vein), 

magnetite. 
Point Wolt and Salmon River. — Asbestus, chlorite, chrysocoUa, 

copper pyrites, embescite, pyrites. 
SITNBURY CO. Ormooto Riybr. — ^Ten miles up north branch, coal. 

LiNGoiN. — Bog iron ore (abundant), wad. 
VICTORIA CO. Tabiqub River. — Agat4, carnelian, jasper ; at mouth, 

south side, galena ; at mouth of Wapskanegan, gypsum, salt spring ; 

three miles above, stalactites (abundant). 
QuisABis RivBR. — Blue phosphate of iron, in clay. 
WESTMORELAND CO. Bellevub.— Iron pyrites. 
DoRCBSTBR. — On Taylor's Farm, cannel coal, clay iron stone ; on Ayres* 

Farm, asphaltum, petroleum spring. 
Grand ancb. — Apatite, selonite (in large crystals). 
Memramcook. — Coal (albertite). 
Shbdiao. — Four miles up Scadoue River, coal. 
YORK CO. Nashwaak River. — Coal ; Jay Creek, coal. 
PoKiocK RiTBR. — Stibnitef tin pyriteB^ in granite, (rare); Hanrey 

Settlement, wad.* 

NOVA SCOTIA. 

ANNAPOLIS CO. Chute's Coy^,—Apophyllite, natrolite. 

Gates' Mountain. — Analoime, magnetite, mesolite/ natrolite^ stilbite, 

thomsonite f * 
Hadlbt's Mountain. — Chlorophseite, heulandite. 
Maroarbtvillb. — Epistilbitef* laumontite, (colored green by copper), 

stilbite. 
Martial's Covb. — Analcime/ (inclosing native copper), chabazite, 

heulandite, 

* See note od Antimony (Stiboite) in New Bruoswick in the preceding number of 
this Jounial, p. 150. 

* See InUtiaoction, pRge 211. 

* A mineral from tbit loeallty has been dencribed at ^piMtilbitt by Prof. How, 
of Kings College, Nova Scotia ; but, in a recent communication to the writer, that 
gentleman exprefiset a doubt whether it roa^ not prove to be heulandite on further 
examination. The crystalline form of the mineral could not be ascertained from the 
specimen analyzed. o. o. m. 
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M0O6B RivBR. — ^Bedf of magnetite. 

NicTAu RivBR. — At the Fails, bed of hematite. 

Paradisb Rivsr. — Black tourroalioe, smoky qnarti // (perfect oryttalt, 
more than one hundred pounds in weight, have been found in the soil). 

Port Gsorgb. — Fardelite, lauraontite, meeolite, ttilbite; east of Port 
George, on coast, apophyltite containing gyrolite. 

PsTER^s PoiKT. — West Side of Stonock's Brook, apophylUte/^ calcite, 
heulandite, laumontite! (abundant), native copper, stiibite. 

St.Croix Covb. — Chabacite, heulandite. 

WiLMOT. — At the SpHng, copperas. 
COLCHESTER CO. Five IsLAiiDa.— East River, 6ary(ef /, c«lcite, dol- 
omite (ankerite), hematite, copper pyrites; Indian Point, mala- 
chite, magnetite, red copper, tetrahedrite ; Pinnacle Islands, onol- 
cime^ calcite, chabatiu!^ natrolite, siliceous sinter. 

LovDONDBRRY. — On branch of Great Villftge River, haryUt^ ankerite, 
hematite, limonite, magnetite; Cook*s Brook, ankerite, hematite; 
Martinis Brook, hematite, limonite ; eastward of Great Village River, 
on high ground, hematite, limonite ; at Follj River, below Falls, 
ankerite, iron pyrites ; on high land, east of river, ankerite, hema« 
tite, limonite; on Archibald's land, ankerite, baryta^ hematite. 

Salmon Rivbr. — South branch of, coal, copper pyrites, hematite. 

Shubbnaoadib Rivbr. — Anhydrite, caldte, baryUs^ hematite, oxyd of 
manganese ; at the Canal, iron pyrites. 

Stbwiackb River. — Barvtes (in limestone). 
CUMBERLAND CO. Cape Chiegnbcto.— Barytes. 

Capb D*Or. — AncUeime^ apophylliuH (large cr}'stals, highly modified), 
chabazite, fardelite, laumontite, mesoUte, malachite, nairolite, natiu 
copper^ obsidian, red copper (rare), vivianite (rare); Horse-shoe 
Cove, east side of Cape D'Or, analcime, calcite, stiibite. 

Isle Haute. — South side, analcime, apophyilite / /, albiuf,' calcite, 
keulaudite//y natrolite, mesolite, Hilbitef 

J0001K8. — Coal, hematite, limonite; malachite and tetrahedrite at 
Seaman's Brook. 

Parrsborouoh. — Augite, amianthus, calcite, gypsum, hematite, iron 
pyrites, magnetite, quartz. 

Partridge Island. — Analcime, apophyltite / (rare), anulhyst/ agate, 
apatite (rare), ca/c}7e// (abundant in large and highly modified 
crystals) ,chabazite (acadiolite), chalcedonv, cati-eye (ran?), gypsum, 
hematite, heulandite/, magnetite, stiibite// (very abundant). 

Clark's Head. — Analcime, auhydrite, chlorite, calcite, hematite, prehn- 
ite ?, trumolite. 

Swan's Creek. — West side, near the Point, calcite, gypsum, heuland- 
ite, iron pyrites; east side, at Wasson's Bluff and vicinity, analcime// 
(o<;casionHlly enclosing native copper and malachite), apophyllite/ 
(rare), caMte, ehabazite// (white, wine-yellow, and red (acadiolite) 
in large and very perfect crystals), gypsum, heulandite//, malachite, 
natrolite/, native copper, red copper (rare), siliceous sinter. 

^ Specimens of the mineml, from th'w locality, which bss for many yean passed 
under the iianie of albin, have recently been examined by the writer, and proved 
to be merely a variety of calcite. i can. 
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Two Islands. — ^Moas agate, analcime, caloite, ehabazite, heulanditB. 

McKay's Hb AD. — Analcime, calcite, heulaodite, siltceoM sinter/ 

Stronix Brook. — ^Laumontite. , 
DIGBY CO. Bribr Island. — ^Native copper, in trap. 

DioBT Nbck;— Sandy Cove and vicinity, agate^ amethyit^ ealeite, chah- 
azite^ hematite ! (in perfect crystab), laumontite (abundant), mag- 
netite, eiilbite, quartz crystals. 

Gullivbb's Holb. — Magnetite^ stilbite ! 

Mink Covb. — ^Amethyst, chahatsite! (crystals an inch in diameter), 
quartz crystals. 

Nichol's Mountain. — South side, ameihyst^ magnetite! (in large and 
perfect crystals). 

Trout Covb.— Six miles east of Sandy Cove, agate^ chalcedony. 

Wiluam's Brook. — ^Near source, cAa&cmte (green), heulandite, stilbite, 
quartz crystals. 
GUYSBORO' CO. Capb Cansbau.— -4niaZtm<e, abundant in mica 
and clay slate. 

GursBORo\ — Galena, hematite. 
HALIFAX CO. Gay's Rivbr.— Galena, in limestone. 

Haufaz. — Southwest o^ garnet, staurotide, tourmaline. 

Tangibr. — Gold! (occasionally crystalized) in quartz veins in dav 
slate, associated with auriferous pvrites, galena, nematite, mispickel, 
and magnetite.* Gold has also been found in the same formation, 
accompanied by iron pyrites and mispickel, at Country Harbor, Fort 
Clarence, Isaac's Harbor, Indian Harbor, Laidlow's Farm, Lawrence- 
town, Sherbrooke, Salmon River, and Wine Cove. 
HANTS CO. Chbvbrib. — Oxyd of manganese (in limestone). 

Pbtitb RrvBR. — Gypsum, oxyd of manganese. 

Windsor. — Calcite, cryptomorpbite (boronatrocalcite ?), glauber salt, 
hayesine. The last three minerals are found in beds of gypsum.* 
INVERNESS CO. Mabon Harbor.— -P/ttor «par / (green). 
KINGS CO. Black Rook. — Centrallassite, cerinite, cyanolite;" a few 
miles east of Black Rock, prehnite ?, etilbite ! 

Capb Blomidon. — On the coast between the Cape and Cape Split, the 
following minerals occur in many places : some of the best localities 
are nearly opposite Cape Sharp, — analcimeU, agate^ amethyst !, 
apophyllite!, cfilcite, chalcedony, chabazite, gmelinite (ledererite), 
faroelite, hematite, heulandite/, laumontite, magnetite, malachite, 
mesolite, native copper, {rare), natroUte!, psilomelane, stilbite!, 
thomsonite?, quartz, 

CoRNWALus. — At the Bridge, oxyd of manganese. 

Hall's Harbor. — Analdme, heulandite, laumontite, stilhite. 

North Mountains. — Amethyst, bloodstone ( rare), /erra^nou* quarUt, 
mesolite (in soil). 

Long Point.-^Fivc miles west of Black Rock, heulandite, laumontite!!, 
stilbiteH 

Scot's Bat. — Agate, amethyst, chalcedony^ mesolite, natrolite. 

* This Jonmal, [2], xxzii, 896, 1861. * This Jooraal, [2], xxiv, 880, and spodi, 8. 
^Sd.NewPhd.J«v.,«,84. 
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Woodworth's Coyb. — A few milet west of Soot's Bay, agaUl^ ekaU 
eedony /, jcaper. 
LUNENBURG CO. Chbster.— Gold River, gold in qiuurti, iron pyrites, 
mispickei. 
Cape La Have. — Inm pyrites ! 
The "* Ovens.'* — Gold^ on the beach and in quartz veins, iron pyrites, 

mispichel! 
Petite River. — Gold, in slate. 
PICTOU CO. PicTou. — i7e<, oxyd of manganese, liroonite ; at Roder's 
Hill, six miles west of Pictou, barytes ; on Carribou River, crray cop* 
per and malachite in lignite; at Albion Mines, coal, limonite; East 
Kiver, limonite. 
QUEENS CO. Westfield. — Gold in quartz, iron pyrites, mispickei. 

Five Rivers. — Near Big Fall, gold in quartz, pyrites, mbpickel, limonite. 
RICHMOND CO. Plaister Cove.— West of, barvtes and caldte in 

sandstone ; nearer the Cove, calcite, fiuor tpar (blue), chalybite. 
8HELBURNE CO. Shelburns.— Near mouth of Harbor, garnets (in 
gneiss) ; near the town, rose quartz ; at Jordan and Sable River, 
staurotide (abundant in clay and mica slates), schiller spar. 
SYDNEY CO. — Hills east of Lochaber Lake, iron and copper pyrites, 
chalybite, hematite. 
Morristown. — Epidote in trap, gypsum. 
YARMOUTH CO. Cream Pot.— Above Cranberry Hill, gold in quartz, 
pyrites. 
Cat Rock. — ^Fouchu Point, asbestus, calcite. 

NEWFOUNDLAND. 

Antony's Island. — Iron pyrites^ in large cubical crystals. 

Cape Bonavista. — Copper pyrites, in quartz veins. 

Catauna Harbor. — On the shore, ironpyritet! large and perfect orys- 
tals, in slate. 

Chalky Hill. — Feldspar, in crystals. 

Copper Island, one of the Wadham group. — Copper pyrites (abundant). 

Codroy's Island. — Gypsum, granular and fibrous. 

Great Codroy River. — On lefl; bank, near mouth, gypsum, (abundant) ; 
seven miles inland, bituminous coal. 

Conception Bay. — On the shore south of Brigus, erubescite and gray 
copper, in trap. 

Great White Bay. — Gold Cove, copper pyrites, in quarts veins. 

Grand Pond. — Northeast of, bituminous coal, cannel coal. 

Hall's Bay. — ^In the bank of a river flowing into the bay, copper pyrites 
in quartz veins, traversing chlorite slate ; at the head of the tide on the 
same river, shell mari, a bed twenty feet in thickness. 

HuMBER River. — Near mouth, marble (abundant), muscovite. 

Bay of Islands. — Southern shore, iron pyriies, in slate. 

Lawn. — Argentiferous galena, horn silver, ruby silver, silver fflance. 

Plaobntia Bay. — At ^ Manche, two miles eastward of LitUe Southern 
Harbor, galena ! very pure and abundant, in a vein of pink calcite trav- 
ersing metamorphic slate. This vein is now worked, and 1400 tons 
of galena have recently been taken from it. On the of^posite side of 
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the isthmns from Placeotia Bay, barytes (flesh-colored), in a large 

vein, occasioDallj accoinpanied by copper pyrites. 
Port au Port, — On the Isthmufi, native copper, in trap. 
St. Gborob^s Bat. — Galena in limestone; at Crabb's River, bitamiDom 

coal, (vein three feet in thickness), gypsum in bank of a brook, salt 

springs. 
Shoal Bay. — South of St. Johns, copper pyrites. 
Tor Bat. — Four miles from St Johns, a chalybeate spring, noted for its 

medicinal properties. 
Trinitt Bat. — Western extremity, barytes (flesh-colored), a large vein. 
Harbor Great St. Lawrsncb. — West side, fluor spar, galena. 

Sheffield Labratory, Tale College, Sept 10, 1862. 



Akt. XXIV.— On the Qyrrection of the EkmenU of the Orbit of a 
Comet; by James C. Watson, M.A., Professor of Physics in 
the University of Michigan. 

When a new comet has been discovered, its orbit may be determined 
approximately from three observations made immediately after its dis- 
covery. If the intervals between the observations are nearly eaual, the 
method of Olbers may be applied, but if the intervals are considerably 
unequal, a nearer approximation may be made by the method of Legendre. 
When the approximate elements have been found, and it is required to 
find a system of parabolic elements which will best satisfy all the observa* 
tions available, the following method will be found y^ry convenient in 
practice, and will invariably give satisfactory results. 

Let ^, t\ t'\ be the times of observation, corrected for the time of aber- 
ration and reduced to the same meridian ; X, X\ V\ the geocentric longi- 
tudes, and I?, I?', I?", the geocentric latitudes of the comet at the date of 
the first, second and third observations respectively. The observations 
must be corrected for parallax and reduced to the mean equinox of a 
fixed epoch, which is UHually taken at the beginning of the year. Let 
us also denote by R, R', R", the distances of the earth from the sun, and 
by 0, 0', 0'', the longitudes of the sun, for the dates of the observa- 
tions respectively. 

The codrdinates of the first place of the earth, referred to the third, 
are: 

a:=R"cos ©"-Rcos ©, 
y=R"sinO"-RsinO. 

If we represent by g the chord of the earth's orbit between the places 
correspondinfi^ to the first and third observations, and by G the longi- 
tude of the first place of the earth as seen from the third, we shall have 

ar=^cosG, 
y=^sinG; 
and consequently, 

R"cos(0"-0)-R=^cos(G-0), 
R"sin(O"-.0) =^sin(G-o). (1) 
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The coordinates of the firat plaoe of the cornel referred to the third 
place of the earth are : 

« I =:^ coe I? cot it-|.^ coe Gf 
y 1=^ cot /? sin l^p sin O, 

where ^ is the distance of the comet from the earth at the first ob* 
servation. 
Let ns now put 

d;j=:DcosBcosLy 
y^isDcoeBsinL, 
i;j=DsinBy 
and we shall have 

D cos B COS (L- G)=^ cos i? cos (X— G)+^, 

D cos B sin (L— G)=^cos/?sm (i-G), (9) 

DsinB =zJ%m(i. 

If we represent by ^ the angle at the third place of the earth between 
the first and third places of the comet, we obtain 

co69=:cosB cosi?''cos(it"— L)4-sinB sin/?". 

Let ns now put 

n sin tn=sin |?", ^^v 

n cos m=oo8i?" cos (A"-L), ^'^ 

and we shall have 

cos fl^=n cos (B - m). (4) 

Let « be the chord of the orbit of the comet between the first and third 
places, and we got 

««=D«+^"« -2D^" cos 9t 
or «2=(^" - D cos 9)*+I>* Bin* 9, (5) 

where J" is the distance of the comet from the earth corresponding to 
the third observntion. 

If iff and ^'' represent the angles at the earth between the sun and 
comet at the first and third observations respectively, we shall have 

cosV' =cos|? cos(i —0 ), , . 

cos ^=:cos fi^ cos (X"-©"). y^^ 

Then, if we denote by r and r" the distances of the comet from the sun, 
at the times t and t'\ we obtain 

r^ z=z{J -R cosV' )*+R* sin«v^, .^. 

r"2=:(^"-R"cosV'")«+R"« sin« v". ^^ 

Let us now put 

D sin 9 =:A, D cos^ =:a, 

R sin ^ =0, R cos ^ =e, 

R"8in y/"=C", R"cos ip"=zcf', 

and equations (5) and (7) become 
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These equaiioDs (8) together with Lambert's equation, 

(r+r"+ic)*-(r+r"-?)*=M(<''-0, (») 

where 1og.M= 9*0137827, will enable us to determine ^'^ by saccessiTe 
approximations, when the value of ^ is given. 

We may therefore assume a value of J by means of the approximate 
elements of the orbit, and then find the value of J'* for which the corres- 
ponding values of r" and » will satisfy equation (9). It will be observed 
that the value of ^" must be found by trial ; and, if we assume also an 
approximate value of ^"^ we may find r" from the last of equations (8) 
and then determine » from equation (9). Then we obtain a second value 
of J" from the equation 

With the value of ^" thus obtained we recompute r" and » as before, and 
in a similar manner find a still nearer approximation to J**, A few trials 
will generally give the correct result. 

When ^" has thus been determined we find the heliocentric places of 
the comet by the following : 

^ cos I? cos ^X— 0)-.R=r cos 6 cos (/— ©), 
^C08|?sin(A— O) =rco8 6 sin (/—©), (10) 

^ sin I? =r sin 6, 

-^" cosj?" cos (V' - O")— R"=r" cos 6" cos (/"— o^), 

J" cos I?" sin (it" - O") =r" cos 6" sin (/"— C/), (1 1) 

-^"sinl?" =r"sin6", 

where 5, b"y and Z, l*'^ are respectively the heliocentric latitudes and longi- 
tudes of the comet at the times t and t*'. The values of r and r" should 
agree with those obtained from equations (8). 

The elements of the orbit are then found from the heliocentric places 
by means of the well known formulae. For the node and inclination, we 
have 

tongi«n(Ki+Z'0-a)=^^^J»ec6»ec6«, 

the upper sign bein^ used when the motion is direct and the lower sign 
when the motion is retrograde, corresponding respectively to the cases 
where /">/ and /"</. In these equations, JJ denotes the lonjritude of 
the ascending node, and % the inclination of the plane of the orbit to the 
ecliptic. 
The longitudes in the orbit are given by the equations : 

tongr^ -a)=tang(Z -a)sect, . . 

tang(^'-a)=tang(;"-a)sec», ^^'^ 

where and 6*' are the longitudes in the orbit. 

As a check on the accuracy of the computation we have 

«a= \ r^r" cos (du^d) \ «+r"a sin* {6" -^. 
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For the longitude and distance of the perihelion we put 

tang(46*-h»)=J-' 

and then we shall have 

1 . p tangle 

1 p__^ sec 2« 

^ ^ co8i(^'-.d)Vrr"* 



where 2F2s:^^^-f ^0 - ''v 9 denoting the perihelion distance, and 9f the 
lonfi^tude of tne perihelion. 

Ldt V and t^ he the true anomalies at the times i and i"^ and we hare 

v^zd - w, v":=id" - ;r, for direct motion, and 

vz^n - (?, v"=7r - 6"^ for retrogade motion. 

Then for the time of perihelion passage T, we have 

T= t^^-~ (26 tang* ir+ 76 tang ^r), (16) 

which should ame with the value of T found by using the values of 
I", t^, instead of t and Vy 

log^ = (H)898728. 

The preceding formulas are all that are required for finding the elements 
of the orbit from two observations, when one of the geocentric distances 
is given. To solve the problem proposed, we assume, in the first place, 
an approximate value of ^, and compute the elements of the orbit from 
the first and third observations, by means of these formulsB. With the 
elements thus obtained we compute the place of the comet for the time t\ 
and compare it with the corresponding observation, and if we denote the 
computed longitude and latitude by ^ot ^^^ P'o respectively, we shall 
have 

i/+tt'=X'^,and(?'+ttr'=|?'^, 

where u' and w* are the difierences between computation and observation. 
Next, assume a second value of the distance of the comet from the earth 
at the time <, which we represent by ^-|-^^, and compute the correspond- 
ing system of elements, and we shall have as before 

We also compute a third system of elements from J - dJ, (dJ being the 
same as before,) and denote the differences between computation and ob- 
servation by u and io, then we shall have' 

' The aasumed YfUues of A-dA, ^ sod A+d^ should be so taken that the co rres i 
value of A '—vis., that for which the differenoes u and t^ are a minimum— ^hall be 
within the limits A~dA and A+dA, which may always be eflfected. 

Alt. JouB. 8oi.— Second Ssbixs, Vol. XXXY, Na 101— Maxcx, 18(ML 
29 
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and similarly for «, w', and to". If these threo numbers are exactly 
represented by the expression 

where ^+* ^* *^® general value of the argument ; — since the values of t*, 
tt', and u" will be such that the third differences may be neglected, this 
foraiiila may be assumed to express exactly any value of the function 
corresponding to a value of the argument not differing much from ^, or 
between the limits x:^ - dJ and ar:=-|-^^. 
To find the coefficients a, |9, and y, we have' 

ArfQfDenL Funotion. IstdiO; 2d diff. x Fonctioo. litdilT. 2ddUr. 

-8J O-^+r (,_y 






« .. Sj.t 2r 



+8J a+^+Y 



nr 



whence by comparison we find 

a=f{J) ; i?=J \f{J - idJ)+f{J+idJ) \ ; and y=i/'H. 

Now in order that the middle place may be exactly represented in longi- 
tude, we shall have 



from which we find 



'(£)Vte)4-=o. 



or 

X'P.dJ=0. (17) 

In the same manner, the condition that the middle place shall be exactly 

represented in latitude gives 

X'pf.8J=iO. (18) 

In order that the orbit shall exactly represent the middle place, it re- 
quires that both conditions shall be satisfied simultaneously, but it will 
rarely, if ever, happen, that this can be effected, and we must therefore 
find the most probable value of a; from the equations (17) and (18) ; viz^ 
that for which the sum of the squares of the residuals shall be a minimum. 
Having thus determined the roost probable value of x, we compute a 
final system of elements, with the geocentric distance ^-|-a; corresponding 
to the time t 

The application of these formulae is not limited to the case of three 
observations. With an approximate value of J we may compute the 
elements from the extreme observations, and compare any number of 
intervening places, each of which will furnish two equations of condition 
for the determination of x. Should it bo found that the residuals result- 
ing from the final elements exceed the limits of the probable errors of the 
observations, the orbit cannot be a parabola, and it will be necessary to 
determine the excentricity. 

Aim Arbor, Mich., December, 1862. 

* The coefficient ^ shonld not be confounded with the latitude ^ previously used. 
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Akt. XXY.— Geographical ybtices. No. XIX, 

PHYSICAL GEOGRAPHY OF THE REPORT ON THE MISSISSIPPI 
RIVER, BY HUMPHREYS AND ABBOT. 

The report of Captain Humphreys and Lieut. Abbot of the 
Corps of Topographical Engineers of the United States Army, 
on the "Physics and Hydraulics of the Mississippi River," has 
already been noticed in this Journal, in an article which gave a 
conspectus of the entire work.* The universal interest now felt 
in everything which illustrates the Physical Geography of the 
United States, the imf)ortance of this elaborate survey of the 
most characteristic region of our country, and the difficulty of 
obtaining copies of so costly a volume lead us to refer again to 
some of the statements which are made by the authors. 

The immediate occasion of this work, as the reader will re- 
member, was an act of Congress directing a scientific survey of 
the Mississippi Delta, including such investigations as might 
tend to determine the most practicable plan for securing it from 
inundation, and the best modes of deepening the channels at 
the mouths of the river. The report, consequently, is chiefly 
devoted to the Physics and Hydraulics of the river, that is to 
say, to the laws of velocity and volume, and the possibility of 
so controlling the current, as to protect the regions adjacent to 
the delta from destructive floods, and so as to maintain the facil- 
ities of navigation in the channels near the gulf. But the topo- 
graphy and hydrography of the entire basin of the Mississippi, 
including all its various tributaries, are likewise elaborately 
discussed. It is to this portion of the report, the Physical 
Geography, that we now call attention. Our object will be 
to conaense within a limited space, some of the geographical 
facts which the volume contains, so that those who cannot con- 
sult the work itself may turn here for such information. In 
doing this we shall confine ourselves, without comment, to the 
statements of the authors, generally employing their own lan- 
guage. We regret that the limit of this article compels us to 
omit some of the interesting details which their scientific zeal 
and thoroughness have brought together. 

Regarding the true Mississippi river as beginning at the con- 
fluence of the Upper Mississippi and the Missouri, eight of its 
tributaries are so important as to be distinguished from all the 
rest. In the order of the magnitude of their basins, these are 
the Missouri, Ohio, Upper Mississippi, Arkansas, Red, White, 
Yazoo and St. Francis. They are described in the order of 
their geographical position, first the right bank and then the 

» [2], xjudU, 181. 
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left, beginning with the southernmost, as follows: Bed, Arkan- 
sas, White, St. Francis, Missouri, Upper Mississippi, Ohio and 
Yazoo. 

1. Bed river Basin* — Few regions so limited in area, say the 
authors, are so diversified in character as this basin. While it 
includes only 97,000 square miles, large tracts of rich allu- 
vion, a range of primitive mountains, numerous lakes, a rolling 
prairie, and a salt-desert tract are found within its borders. Capt 
Marcy, U. S. A., first explored the sources of Bed river in 1862. 
The general course of the stream is thus delineated in his report 

The Bed river rises in the eastern rim of the vast desert 
plain known as el Llano Eslacado at an elevation of about 
2,500 feet above the sea. After flowing through a narrow 
ravine, some sixty miles in length, the river passes to the south 
of the Witchita Mts., the highest peak of which, Mt Scott, is 
1185 feet above its base. Beyond this, to the east, the river 
traverses " the cross timbers," an extensive belt of woodlands, 
which extend, between twenty and thirty miles in width, from the 
Arkansas river to the Brazos, some 400 miles. Still farther east, 
the celebrated Bed river raft, an accumulation of drift logs, 
about thirteen miles long, obstructs the course of the stream. 
Below this, the river traverses a fertile and populous region, the 
character of which is well known. 

The width of the Bed river between its banks, eight miles 
below the point where it issues from the Llano Estacado, is 2700 
feet ; just below the mouth of the North fork, 2000 feet ; about 
50 miles below the mouth of this tributary, 2100 feet; at the 
mouth of the. Big Witchita, 600 feet; at Alexandria, 720 feet; 
at mouth of Black river, 785 feet ; at mouth, 1800 feet These 
numbers indicate the characteristic variation in width. While 
traversing the sandy desert, the river spreads out to a width 
greatly disproportionate to the depth ; but when the more fer- 
tile and clayey soil is entered, it contracts to the normal dimen- 
sions corresponding to it8 discharge. 

The deptn of Ited river varies inversely as its width, being 
only 6 or 8 feet, even in floods, throughout the desert, while it 
is some 50 feet in the fertile region. In extreme low water, a 
depth of 8 feet may be depended upon below Alexandria, about 
4 reet thence to the head of the raft, and one foot thence to Fort 
Towson. 

Steamers of 4 feet draught can ascend to Shreveport at any 
time except in extreme low water, but to Fort Towson or even 
Fulton, for only about three months in the ^ear, and they fre- 
quently only run in one direction during a single rise. 

The river above the raft rises and falls more rapidly than the 

* The river takes its name from the reddish color of the water, probably derived 
irom the red gypsam over which it passes. 
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Arkansas^ and thus is less favorable to navigation. The raft 
also is a serious obstacle, as it requires the boats to leave the 
channel and pass through lakes and bayous. 

The high-water area of cross-section throughout the desert 
country is probably about 12,000 square feet, jind in the culti* 
vated region from 30,000 to 40,000. 

The range of the river is greatly affected by the raft. Thus 
at Fort Towson it is some & feet, the maximum (January 27, 
1843) being 51 feet; at Fulton it is 36 feet; at the head of the 
raft, 10 feet; at Shreveport, 25 feet; at Alexandria, 47 feet; at 
the mouth, 45 feet. These numbers illustrate the effect of lakes 
in moderating floods. 

The only important tributary of the Eed river is the Black 
river, formed by the junction of the Washita, (the Indian name 
for Black,) Little river, and Bayou Tensas. It is only 54 miles 
in length. 

The foltowing figures exhibit the high water slope of Red river. 
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000 Captain Marcy. 
4-80 .Captain Pope. 
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0-86 jRailrbad levels. 
0-41 Delta Survey. 
0-14 iDelta Survey. 



2. Arkansas and White River Basin. — This basin includes an 
area of 189,000 sq. m., tlie western portion of which lies among 
the summits of the Bockv Mountains, the middle portion com- 
prises the great sterile plain between the mountains and 97^ 
west long., and the eastern part, the rich alluvion of the Missis* 
sippi valley. Although diversified in climate and production, 
less than half this area is fitted to supply the wants of a civ- 
ilized people. 

Lieut Pike, U. S. A., explored the sources of the Arkansas 
river in 1806. They lie among the Mts., west of the South 
Park, in lat. 39** and long. 106°, about 10,000 ft. above sea 
level. Half this elevation is lost in the first 160 miles. ^Tho 
stream then traverses a sterile hilly region, the hills gradually 
diminishing in size^ till they subside into the plain westward of 
Bent's Fort, near 104° W. long. Maj. Emory's Report on Gen, 
Kearny's route in 1846 describes the river lietween Bent's Fort 
and Great Bend. It is seldom over 150 yards wide, and gener- 
ally fordable. The bottom land a few feet above the water 
level varies from half a mile to two miles and is generally cov- 
ered with good nutritious grass. Beyond Bent's Fort to tho 
east, the ^big timber' is found, a thinly scattered growth of large 
eottonwoods. 
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Thence to Fort Smith, the river is described by Capt. Bell, 
who explored it in 1820. The bluflfe here approacn close to the 
river bed. Ravines become more abundant and like the river 
banks are well wooded. The water becomes slightly brackish 
from the saline springs near the right bank. Below the Cimma- 
ron the river loses its pale clay hue and becomes reddish. Fort 
Gibson marks the head of navigation, beyond which the river, in 
the remaining 642 miles, traverses a fertile and settled region. 

"The width of the Arkansas undergoes great variations. Near the 
mountains it does not exceed 150 feet. It gradually increases to about 
a mile, as it traverses the sandy desert. After entering the hilly and fer- 
tile region it varies from 1000 to 2000 feet. 

The depth of the Arkansas also varies greatly in different parts of its 
course. TJiroughout the prairie region it averages about two or three 
feet, exclusive of shoals, but there are seasons when the water entirely 
disappears, being absorbed by the immense beds of sand in which its 
channel is formed. lu the navigable part of the river the least depth 
found upon the bars in extreme low water, from the mouth to the Post 
of Arkansas, is from 2'5 to 3 feet; thence to Little Rock, two feet; 
thence to Fort Gibson, one foot. 

The range of the river between low and high water is about 46 feet at 
Napoleon ; 40 feet at South bend ; 35 feet at Little Rock ; 25 feet at 
Fort Smith ; 10 feet at Fort Gibson, and still less at points above. These 
numbers do not represent the extreme ranges, altliough they are much 
greater than those that usually occur. 

There are generally three annual rises in the Arkansas. As observed 
by Colonel Charles Thomas, U. S. Army, who served at Fort Gioson 
many years, they are as follows: One usually begins in February, owing 
to the winter rains, and lasts, on an average, about fifteen days. The 
next — the principal rise in the year — is occasioned by the melting snows 
in the mountains and the late spring or early summer rains. It occurs 
in May and June, and continues into July, and sometimes into August 
The river generally keeps up, between these two rises, some one or two 
feet above its lowest stage. The last rise is in November, produced by 
the late autumn rains, and lasts from ten to twenty days. 

Steamboats from three to four feet draught can almost always reach a 
point some 40 miles above Little Rock, and during the floods can reach as 
far as Fort Smith and Fort Gibson, with a fair prospect of being able to re- 
turn. Both the Canadian and Arkansas have been navigated with small' 
steamers as far up as the wants of the military service have required. 
Steamers of eight feet draught have reached Fort Smith, but their return 
durinc; the same rise is not certain. The river is generally very low after 
the November rise. During the lowest stage it is difficult for boats of the 
lightest draught to reach Fort Smith. 

The greatest flood of the Arkansas on record occurred in 1833. Au- 
thorities differ as to its relative height at Little Rock, but the evidence 
tends to the conclusion that it exce^ed any subsequent flood by at least 
two feet" 
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The high water slope of the Arkansas is thus stated : 
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The Arkansas has two noteworthy tributaries. The Canadian, 
which rises jn the Eaton pass, 6000 feet above sea level, after 
traversing in a course of 1000 m. the same barren region through 
which the Arkansas flows, empties into the latter midway be* 
tweea Forts Smith and Gibson. The White Kiver drains the 
fertile region which crosses the Arkansas above Fort Gibson. 
Its sources are about 1200 feet above the Gulf. 

8. St. Francis Basin. — ^This region, including an area of 10,500 
sq. m., consists of the St. Francis bottom and its watershed. 

** By the former is nnderstood the belt of swamp lands and low ridges 
lying between the Mississippi river and the line of high hills which ex- 
tends almost continuoasly from Cape Girardeao to Helena. Some small 
portions of this area do not drain into the St. Francis river, but, being 
similar in character, the entire region is properly designated by agener^ 
name. 

A portion of the southern slope of the Ozark mountains constitutes 
the chief watershed of this region. 

As the St. Francis bottom lands are the most northern of those regions 
which have been generally considered "vast reservoirs for the flood 
waters of the Mississippi,'' great efforts have been made to collect all 
possible information about their real character. Extended personal in* 
quiries and measurements have been made in jrany different localities. 
The surveys of the military road from Memphis to the St. Francis river, 
made by Dr. William Howard, U. S. civil engineer, in 1833 ; those of 
the Memphis* and Little Rock railroad company, made in 1854 ; those 
■ of the Fulton and Little Rock railroad company, made in 1855 (?) ; and 
those of the route from St. Louis to Fulton, made in 1850, under the di- 
rection of the Bureau of Topographical Engineers, War Department, by 
Joshua Barney, C. E., have all been carefully studied. Much assistance 
has also been derived from the admirable chapter upon the swamp lands 
of southeastern Missouri, contained in the report of Messrs. O'Sullivan 
and Morley, enpfineers of the St. Louis and Iron Mountain railroad com- 
pany, and published with the second annual report of the board of direc- 
tors of that road (St. Louis. 1 854). Together with its accompanying 
maps, this work furnishes nearly all the general information which could 
be desired about the Missouri portion of these bottom lands. 
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Boundariei and artat. — ^The 8t Francis bottom is bounded » toi'^ 
lows : Starting at Cape Girardeau, on the Mississippi river, the line runs 
a little south of west to the northwest comer of T. 29, R. 11, east; 
thence southwest to the St Francis river, near the northeast comer of 
T. 26, R. 7, east ; thence south along the St Francis river' to the south* 
east corner of T. 22, R. 8, east ; thence southwest to the northeast cor- 
ner of T. 14, R. 4, east; thence nearly south to the middle of T. 8, R. 3, 
east; thence to Helena, and thence, following the Mississippi river, to 
Cape Girardeau. Within these limits there are many isolated ridges en* 
tirely above overflow. 

The limits of tho watershed of the St Francis basin can be readily 
and exactly traced upon Hutawa's sectional map of Missouri, by following 
the divide which separates small streams running to and from the bot- 
tom lands. The Ozark slope constitutes fully two-thu-ds of the entire 
redon. 

The following table has been carefully computed in accordance with 
the above boundary, and is believed to be quite accurate : — 

Square milet. 

Watershed of St Fnmcis bottom laoda, < 8,600 

Ridges known to be above overflow in St Fmocis bottom lands, 600 

Lands liable to be sabmerged io ** ** *" 6,800 

Total area of St Francis basin, . . . « 1 0,600 

Topography. — ^The northern watershed is a broken, hilly country, 
sloping very abruptly to the bottom lands. Its mean descent southward 
ia about 1200 feet in 70 miles, or at a mean rate of about 17 feet per 
mile. 

The swamp region is, in general character, a great plain sloping from 
north to south at a mean rate of about 0*7 of a foot per mile, judging 
by the fall of the Mississippi between Cape Girardeau and Helena ; and 
from east to west at a mean rate of about 0*5 of a foot per mile, judging 
by the levels of the Memphis and Little Rock railroad, which creased the 
bottom near the middle line. This country is separated from the rolling 
praries west of it which drain into White river, by a single narrow ridge 
averaging 800 feet in height" 

4. Missouri Basin. — [The account of this basin having already 
been given in these pages, [2], xxxiii, p. 185, we omit it in this 
place.T 

5. upper Mississippi Basin. — Although the Upper Mississippi 
is neither the longest tributary, nor the greatest contributor of 
drainage, nor the branch most like in character to the great 
Mis8issii)pi, it bears its name and has thus always been an object 
of especial interest to geographers. 

<* The distinguishing characteristic of this portion of the Mississippi 
basin is the entire absence of mountains. Near the source of the river, 
the country is only some 1600 feet above the level of the sea, and is cov- 
ered with swamps and lakes, divided by hills of sands and boulders be- 

* The St Francis river, when in flood, loses some of its water in tliis vicinity by 
bayous connecting with Black river, a tributary of White river of Arkansas. 
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longing to the Drift epoch. The middk and sontbeni portions of the 
basin consist of prairie land, and are rapidly becoming cultivated. The 
agricukaral and mineral resources of this basin are great, the climate is 
salubrious, and the country must eventually sustain a large and wealthy 
population. Its total area is 169,000 square miles." 

Lfike Itasca, in which the Upper Mississippi rises, is described 
by Mr. Schoolcraft as a beautiful sheet of deep water, seveu 
miles long and from one to three broad. Nicollet, in 1836, de- 
termined its geographical position and elevation to be 47° 14' 
N. lat., 95° 02' W. of Greenwich. The elevation of the lake, 
bj barometrical observations, he places at 1575 feet above the 
ocean level. 

The Mississippi passes through several lakes and by successive 
rapids and waterfalls to the Falls of St. Anthony where it falls 
in less than three quarters of a mile a distance of 66 feet. Two 
tables given in the report exhibit the most important facts re- 
specting this region. 

Low-water slope of Upper Ifiseissippi, 



Loeaiitf. 



Utmost source, - 
Itasca lake, - 
Entrance to Lac Travers, 
Entrance to lake Cass, 
Mouth Leech-lake river, 
Head of fUls of Peckagama, 
Mouth Swan river, 
Mouth Sandy-lake river, 
Mouth Pine River, 
Mouth Crow-wing river, 
St. Paul, 

La Crosse, • 
Prairie du Chien, 
Head Rock Island rapids, 
Foot " " ^* 
Month, 



Uivtance 


Clnra. 




■bov« 


tion 


Fall 


nMOthof 


abov« 


**!' 


MiMoari 


•M. 

Feet. 


mile. 
Feet 


Miles. 


1830 


1680 


0-00 


1824 


1575 


17-60 


1284 


1466 


1-82 


1189 


1402 


1-20 


1109 


1»56 


0-57 


loei 


1840 


0^ 


996 


1290 


0-73 


960 


1268 


0-95 


868 


1176 


0-79 


815 


1130 


0-95 


658 


670 


2-98 


514 


689 


0-22 


458 


600 


0-64 


810 


505 


0-66 


295 


488 


1-47 





881 


0-35 



Aatbority. 



Mr. NicoUct. 



R. road levels. 



S«iurlM. 



10 mUes through lakes. 
85 mUes through lakes. 

Rapids intervening. 
Rapids intervening. 
Rapids intervening. 
Rapids intervening. 
Sauk rapids, fkUs of St 
Anthony, etc 



Rapids intervening. 

Des Moines rapids in- 
tervening (low-water 
fiOl 21 feet). 



^ These elevations refer to the low water of the MiasittippL The range 
between high and low water level is about 20 feet near Sandj-lake river; 
about 20 feet at St Paul ; about 10 feet (extreme, 14 feet) at La Crosse ; 
about 12 feet (in 1858, 18*5 feet) at Prairie du Chien ; about 16 feet at 
Rock Island ; about 20 feet at Hannibal, and about 35 feet at the mouth. 
These ranges are much less than those of the Ohio, and, excepting the 
Missouri, of the other tributaries of the Mississippi, where they past 
through the cultivable region. Their small extent is due to the generally 
flat character of the basin, from which the drainage is consequently slow ; 
the existence upon it of numberless lakes ; the great width of the river ; 
the gradual change in season that takes place along its course ; and the 
oomparatively dry climate of the upper pari of the basin.'' 

Am. Jour. 8oi.— Sioohd Sbbibs, Vol. XXXY, No. 101— Mabck, 1SQ8. 
30 
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The following table exhibits a correct list of the tributaries. 





1^ . 


'St' 








c^ 


Num. 


o 


11 


Keinarki. 


Name. 


Mile* 


Miles 




MilM. Milei 






Boarce branch, 


1324 




Itasca lake. 


Crow river, 


C99 




Turtle river» 


1180 


40 


Cass lake. 


Rum river. 


690 


150 


Leechlake river, 


1100 


50 




Rice river, 


683 




Mash-kudens river, 


1055 






St. Peter's river, 


663 




Swan river, 


998 




Rapids intervening. 


St. Croix river. 


681 


168 


Sandy-lake river, 


960 




'^ u 


Vermilion river. 


680 




Willow river, 


930 






Cannon river, 


611 


83 


Pine river. 


863 


140 


ti 


Chlppeway river, 
Embarras river, 


581 


165 


Crow-wing river. 


815 




u 


563 




Nokay river, 
Belle Prairie creek, 


806 






White river, 


560 




796 






Black and La 






Elk creek. 


782 






1 Crosse rivers. 


516 


128* 


Pike creek. 


787 






Root river. 


511 


83 


Swan river, 


786 






Upper Iowa river 
Wisconsin river, 


489 




Two rivers. 


777 






448 


338 


Spunk river, 
Platte river. 


778 






Turkey river. 


425 




771 






Wabeslplnnicon 






Little Rock creek, 


760 






river, 


320 


305 


Watab and Winne- 








Rock river. 


291 


345 


bago rivers. 


757 






Cedar river. 


245 


355 


Lower Watob, 


754 






Skunk river, 


205 




Sauk river. 


753 




Rapids 1 mile. 


Des Moines river, 


165 


403 


Nechoado river. 


744 






Illinois river, 


24 


397 


Clear-water river, 


78 5 






Missouri river. 







Elk or St. Francis 












river, 


705 \ 100 




» Black ri 


ver. 



6. Ohio Basin. — 

^ The Ohio river drains the northeast portion of the Mississippi basin 
— a fertile and populous region throughout nearly its whole extent. 
The southern tributaries rise in the Alleghany mountains, and flow north- 
ward through an undulating and beautiful country to the main stream. 
The northern tributaries have their source in the crest of the level plateau 
which lies immediately south of the great lakes, at an elevation varying 
from 600 to 1000 feet above their water surfaces, and flow southward 
through a fertile prairie and undulating country to the Ohio. The 
boundaries of the basin are indicated on plate I, and its character is so 
well known as to require no description here. Its total area is 214,000 
square miles. 

Ohio River, — ^The Ohio is formed by the junction of the Alleghany 
and Monongahela rivers. The former, which is the principal branch, 
rises in the mountains of Pennsylvania, the latter in those of Virginia. 
Throughout its whole length (975 miles) the river flows with a gentle 
current, uninterrupted by rapids excef»t at the "falls of Ohio" near 
Louisville, when it descends 26 feet in three miles. It traverses a beau- 
tiful valley and is constantly augmented by tributary streams. 

The Ohio in low water is a succession of long pools and ripples, with 
a current alternately sluggish and rapid. The bars in the npper part of 
the river are mainly composed of gravel, and in the lower part, of 
diifUng aand* 
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Of the Alleghany hranch, nothing need be said except that near its 
sources it flows between hills, through a very narrow strip of fertile bot- 
tom land, and with a more uniform slope than near the mouth, where it 
traverses a rocky and precipitous ravine, with a bed composed mainly of 
sandstone or gravel-bars, [Captain Hughes, Topi. Engrs., U. S. AJ 

Of the Monongahela branch, some curious facts stated by Dr. William 
Howard in 1833 merit attention. It rises in the Alleghany mountains 
and subordinate ranges in Virginia, and is formed by the junction of the 
East and West branches and Cheat river. The former streams head in 
Laurel ridge, and flow in rocky channels. The tributaries of Cheat 
river rise in the summit of the Aileghanies, and form mountain torrents 
until they unite in a river scarcely less wild than themselves. The Cheat 
forces its way through deep gorges with nearly perpendicular side slopes 
to the Monongahela, falling 2400 feet in the last 80* miles. Below the 
junction the river is' gentle in character. It winds wiih a serpentine 
course, without it^Iands, through a terraced valley. Its slope here is less 
than that of the Ohio. Thus the fall from the mouth of Cheat river to 
Brownsville (35 miles) is 44 feet^ or 1*26 feet per mile, and from Browns- 
ville to Pittsburg (65 miles) only 31 feet, or 0*56 of a foot per mile; 
vhile the corresponding fall of the Ohio near Pittsburg is about one foot 
per mile. The fall of the Monongahela, above the junction of Cheat 
river, averages about two feet per mile for over 100 miles. The anomaly 
in slope near the mouth of this river is less in high than in low water, 
the usual range at Brownsville being 15 or 20 feet more than that at 
Pittsburg. At low water the Monongahela is a succession of pools sep- 
arated by bars composed of gravel and loose stones, not subject to sud- 
den changes. Its water is quite free from sedimentery matter." 

Low -water slope of the Ohio, according to Ellet. 



Locality. 



Mouth of Ohio, . - - - 
Mouth of Waba8h (approximately), 
EvansviUe (approximately), 
New Albany, below the falls, 
Louisville, above the fidls, - 

ClncinDatl, 

Portsmouth, 

Mouth of Great Kanawha, • 
Head of Lc Tortus shoals, 
I Marietta (mouth of Muskingum), 

Wheeling, 

Pittsburg, 

Franklin, 

Warren, 

Chautauqne lake, .... 

Olean point, 

Mouth of Oswaya, - - - . 

Smithport, 

Coudcrsport, 

Surface of lake Erie, 



Distance 


Elevatioo 


Full 


above 


above 


per 


mouth. 


tide. 


mile. 


MiUi. 


heet. 


Ft^ 





275 


0-00 


180 


297 


0-17 


187 


820 


0-25 


a58 


858 


0-20 


861 


877 


8*00 


615 


482 


0-86 


620 


474 


0-40 


714 


622 


0-51 


769 


555 


0-60 


800 


571 


0*52 


889 


620 


0-55 


975 


699 


0-92 


1105 


960 


2-00 


1175 


1187 
1806 


8-24 


1225 


1403 
1419 
1480 


4*82 


1265 


1649 
565 


615 



** It will be noticed that these elevations correspond to the low-water 
period. The range between extreme low and extreme high water seems 
to be about 45 feet throughout the entire river. Thus, at Wheelingi 
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it 18 45 feet; at Louisville, 42 feet on the falls and 64 feet below them ;' 
at Eransville, 40 feet; at Padncah, 61 feet; and at the mouth of the 
river, 51 H&et The usual range does not exceed 25 feet" 

7. Yazoo Basin. — The Yazoo basin, having an area of 18,850 
square miles, consists of the Yazoo bottom and its watershed. 
The Yazoo bottom is an alluvial tract, oval in shape, bordering on 
the Mississippi between Memphis and Yicksburg. It consists of 
6800 square miles of lands liable to be submerged, 810 square 
miles of ridges and 6740 square miles of lands draining into the 
bottom. It is in general a vast densely timbered plain, sloping 
from the Mississippi toward the east at a mean rate of about 04 
of a foot per mile^ There are three classes of land in the Yazoo 
bottom, **high land," rarely overflowed, middle land, overflowed 
during the wet season, and the low " cypress swamps," parts of 
which always contain water. 

The Yazoo river, from its proper source, Horn Lake, to the 
Mississippi, is about 600 miles long, and is navigable 240 miles 
to Greenwood, for boats drawing two or three feet Indian 
mounds are found through the entire bottom. 

8. Basins of Small Direct Tributaries. — Four of these will be 
noticed. Their total area is 82,400 square miles. This coun- 
try is situated where the rain is greatest, and contributes more 
than is generally supposed to the discharge of the river. 

" Jfaramec basin, — The northern slope of the eastern portion of the 
Ozark mountains drains into the Maramec river, a stream which enters 
the Mississippi a few miles below St. Louis. This hasin is hilly in char- 
acter, containing no lands liable to inundation. Its area, talcen from 
Hutawa's sectional map of Missouri, is 5470 square miles. This estimate 
includes all the country between the Missouri and Cape Girardeau, on the 
right bank, which drains directly into the Mississippi. 

Kaskaskia ba$in, — Under this head is included all the region draining 
into the Mississippi on the left bank, between the mouth of the Missouri 
and the mouth of the Ohio. It is named from its principal stream, al- 
though there are others of considerable size — the Big Muddy, for in- 
stance. The country is mainly prairie, but^ upon the immediate bank of 
the Mississippi, a considerable area is liable to inundation in great floods. 
The ^ American bottom," between the mouths of the Missouri and Eas- 
kaskia rivers, contains the greater part of this swamp country, but there 
is another limited belt alK>ve Cairo. The area of the whole basin is 
about 9420 square miles. 

The Easkaskia river itself resembles the Illinois. It flows with a very 
crooked course through a heavily timbered alluvial bottom, liable to be 
overflowed to a depth of eight or ten feet in freshets. Its bed is almost 
dry in the summer, but when high the stream has a strong current 

* At a medium stage of water, a rise of one foot on the foils makes a rise of 
about three feet below them, until the water on the fells is about five feet deep. 
jBobtaquently, the rate of rise below is rather lest than two feet 
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Obion basin. — Between the Ohio river and the head of the Tazoo 
basin lies an extended tract of country, which, for want of a better name, 
has been designated the Obion basin. It is drained by four nearly par- 
allel rivers : me Obion, the Forked-deer, the Hatchee, and the Wolf; 
the Hatchee alone being, properly speaking, a navigable stream. The 
area of the entire region is about 10,250 square miles. 

This region is in tue main an upland, hilly country, but, as shown on 
plate II, the Obion and Forked-deer rivers flow through somewhat ex- 
tensive swamps near their mouths. It is generally believed that the 
great earthquake in 1811, which depressed so much country on the op- 
posite bank, materially increased the area of these swamps. 

The Hatchee river, before certain railroads were buil^ was an import- 
ant avenue for transporting cotton from the interior to the Mississippi. 
It is navigable to Bolivar — some 150 miles — from four to six months in 
the year; its usual range between low and high water being about 15 
feet at Bolivar and 80 feet at its mouth. Its average high water width 
is about 350 feet, and its high-water cross-section al^ut 8000 square feet 

Big-Black basin. — The region draining into the Mississippi between 
the mouth of the Yazoo river and the alluvial lands below Baton Rouge 
is classed under this general head. It is drained by many streams, the 
two principal being the Big Black, which enters the Mississippi just 
above Grand Gulf; and the Homo Cbitto, which enters below Ellis cliffs. 
Excepting a narrow strip along t^e immediate bank of the Mississippi, 
this whole basin is made up of a rolling, hilly country, entirely above 
any danger of inundation. Its area is about 7260 square miles.^' 



Following this account of the various tributaries of the Mis- 
sissippi, the authors proceed to discuss the river itself below the 
mouth of the Missouri. This is done in the second chapter of 
their volume, the contents of which have beengiven in the article 
already referred to (vol. xxxiii, p. 187). We hope to revert 
again to this portion of the report, and perhaps to other geo* 
graphical discussions which the volume contains. 

The figures which illustrate the character of the main river 
and also of the tributaries described in the present article, are 
summed up in the following tables, which will be of permanent 
value to all who are interested in the study of the great Missis- 
sippi valley. In conclusion, we desire to express our admira* 
tion of the thorough and comprehensive manner in which the 
investigations of Messrs. Humphreys and Abbot have been con* 
ducted. The work reflects the highest honor upon the fidelity, 
patience and science of the distinguished authors. 
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TABULAR VIEW OF THE MISSISSIPPI AND ITS TRIBUTARIES. 



Rivtr. 



X 




c 2 


IS 


11 


u 


«= 




Miles. 


Feet. 




low water 


1265 


1649 


1225 


1403 


1175 


1187 


1105 


960 


975 


699 


889 


620 


800 


571 


769 


555 


714 


522 


620 


474 


615 


482 


361 


877 


358 


353 


187 


820 


180 


297 





275 



a 

si 



FtJet. 



Feet. 



1200 



^3000 



Ohio river. 
Coudersport, 

Olean point, 1225 1403 6*15 

Warren, 1175 1187 4-83 

Franklin, 1105 960 3-24 

Plttsbunf, 975 699 2-00 

Wheeling, 889 620 0-92 

Marietta,* 800 571 0*55 

Head LeTart»P shoals, 769 555 052 

.Mouth Greait Kanawha, 714 522 0*60 

Portsmouth, 620 474 ( 051 

Cincinnati, 515 482 0*40 

Above falls, 861 877 0-36 

Below falls, 358 353 8-00 

Evansville, 187 820 0-20 

Mouth Wabash, 180 297 0*25 

Mouth, O) 275 017 

Hemarks,— Area, of basin, 214,000 sq. m.— Downlhll of rain, 41*5 in.— Annual dls- 

chai^ge, 5,000,000,000,000 cu. ft.— Ratio between downfall and drainaf^e, 0-24.— Mean 
discharge per second, 158,000 cu. ft. 



ill 


iH,: 







Feet. 


Feet. 




46 


lO 




[ 20 


42 


1 


64 


1-5 


40 


's-o 


51 



^11 



Sq. feet. 



50,000 



K 150,000 



50 
1,400 



Upper MigsiasippL 
CTtmost source, 
Itasca lake, 

Entrance to Lac Travers, 
Entrance to Lake Cass, ' 
Mouth Leech-lake river, 
Head fiills of Feckagama, 
Mouth Swan River, 
Mouth Sandy-Iaku river, 
Mouth Pine river, 
Mouth Crow-wing river, 
St. Paul, 
La Crosse, 
Prairie du Chicn, 
Head Rock Isl'd rapids. 
Foot Rock Isrd rapids. 
Month Missouri, 

ifemarAw.— Area of basin, 169,000 sq. m.— Downfall of rain, 85'2 in.— Annual dis- 
charge, 8,300,000,000.000 cu. ft.— Ratio between downfUll and drainage, 0'24.—MeaD 
discharge per second, 105,000 cu. ft. 





l^w water 


• 








1880 


1680 










1324 


1675 


17-50 


15 






1234 


1456 


1-83 


150 






1189 


1402 


1-20 


175 






1109 


ia56 


0-57 


) 






1061 


1340 


0-38 


[ 120 






998 


1290 


0-73 


1 






960 


1258 


0-95 


800 




20-0 


868 


1176 


0-79 








815 


1130 


0-95 


1200 






658 


670 


2-93 


1 


20-0 


514 


639 


0-23 


1 ' 1" ^"^ 


14-0 


453 


600 


0-64 




18-5 


310 


505 


0-66 


6000 


16-0 


295 


483 


1-47 


) n.n 







381 


0-35 


J 


f <6 V 


35-0 



100,000 



MisiKmri river. 
Source Madison fork. 
Three forlts Missouri, 
Mouth Sun river. 
Foot of falls, 
At Fort Benton, 
At Fort Un«on, 
At Fort Pierre, 
At Sioux Citv, 
At St. Josepn, 
At month. 





low water 




2908 


6800(?) 




2824 


4319 


29-52 


2689 


8578 


5-54 


2670 


2964 


81-59 


2644 


2845 


4-56 


1894 


2188 


0-88 


1246 


1475 


1-10 


842 


1085 


101 


484 


756 


0-86 





881 


0-77 



[l500 
[2500 

[sooo 



10 



20 
85 



[ 75,000 



JStnuiribi.- Area of basin, 518,000 sq. m.— Downfall of rain, 20-9 in.— Annual dis- 
chaige, 8,780,000,000.000 cu. ft— Ratio between downfWl and drainage, 015.— Mean 
dischaige per second, 120,000 cu. ft. 
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TABLl— OONTIWJED. 



River. 



ifc, 



II 


li 


1 

S. 


i\ 


(§ 


5| 


=: 


^1 


Miles. 


Feet, 
bi^i wat. 


Feet. 


Feet. 


1514 


10000 




) 


1864 


4880 


3418 


V 150 


1823 


4371 


12-41 


) 


1289 


8672 


20-56 




1095 


2831 


6-91 


isooo 


992 


1658 


6-53 


) 


642 


560 


314 


1 


522 


418 


1-18 


ll500 


250 


252 


0-61 





162 


0-36 


J 



ill 

m 



Ifri 



Feet. 



Ark(uua9 river. 
Source, 

Mouth Boiling sprinj 
Mouth Apiatipa creel 
Near Beut's Fort, 
Near Fort Atkinson, 
Great bend. 
Near Fort Gibson, 
Near Fort Smith, 
Near Little Rocls, 
Mouth, 

Remarks,— Area of basin (including White r.), 189,000 sq. m.— Downfall of rain 
(including White r.), 29*8 in.— Annual discharge (Including White r.), 2,000,000,- 
000,000 cu. ft.— Katio between downfall and drainage, 0*15.— Mean dlschaigc per 
second (including White r.), 63,000 cu. ft. 



0-0 



1-0 
20 



Feet 



10 
25 
85 
45 



^§2 



Sq. feet. 



[ 80,000 



70,000 



Sed river. 

Source, 

At Preston, 

At Fulton, 

At head of raft, 

At Shreveport, 

Mouth Black river, 

Mouth, 



Bemarki. — Area of basin, 97,000 sq. m. — Downfall of rain, 89*0 in. — Annual dis 
charge, 1,800,000,000,000 cu. ft.— Ratio between do wnfidl and drainage, 0-20.— Mean 
discharge per second, 57,000 cu. ft. 





high wat. 






120O 


2460 






820 


641 


4-80 




595 


242 


180 




405 


207 


0-20 




880 


180 


086 




80 


58 


0-41 







54 


014 


^ 



2000 



800 



1-0 



3-0 



8 
40 
85 
10 
25 

45 



12,000 



40,000 



Ytuoo river, 
Horn lake. 
Greenwood, 
Mouth, 





high Wdt. 














500 


210 














240 



140 
103 


0-27 
016 


\ 


850 


} 


2-5 


86 

48 



17,000 
50,000 



Semarke. — Area of basin, 18,850 sq. m.— Downfall of rain, 46*3 in. — Annual dis- 
charge, 1,850,000,000,000 cu. ft.— Ratio between downfall and drainage, 0-90.—Mean 
discharge per second, 48,000 cu. ft. 



St. FrancU river. 

Source, 

Head swamp region. 

Chalk bluffs, 

M. and L. R. railroad. 

Mouth, 



880 

275 

225 

55 





high wuL 
1150 
380 
280 
209 
200 



7-81 
1-00 
0-42 
016 



700 



40 



9,400 

2,300 

21,000 

87,000 



BemarkA, — Area of basin, 10,500 sq. m.— Downfall of rain, 41*1 in. — Annual dis- 
charge, 990,000,000,000 cu. ft.— Ratio between down£EiU and drainage, 0*90.— Mean 
discharge per second, 81,000 cu. ft. 



MiUn MisisvwippL 

Mouth of Missouri, 

SL Louis, 

Cairo, 

Columbus, 

Memphis, 

Gaines^ landing, 

Natchez, 

Red- river landing, 

Baton Rouge, 

Donaldsonville, 

Cnrrolton, 

Fort St PhiUp, 

Head of passes, 

Gulf, 

iZ^orJfcs.— Drainage area, 1,244,000 sq. m.— Downfall of rain, 80*4 In.- 
dlscbarge (including 8 outlet bayous), 21,800,000,000,000 cu. ft.— Ratio 
downfall and drainage, 0-25.- Mean discharge per second, 675,000 cu. ft. 
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RECENT EXPLORATIONS ENCOURAGED BT THE SMITHSONIAN 

INSTITUTION. 

Those who have paid attention to the Reports of the Smith- 
sonian Institution are aware that one method bj which that es- 
tablishment has contributed to the advancement of science has 
been the encouragement of expeditions in different parts of this 
continent, for the collection of specimens in natural history, and 
for the observation of physical phenomena. The report recently 
distributed, which covers the proceedings of the Institution for 
the year 1861, contains some interesting information respecting 
thej)rogress of several explorations. 

Explorations in the Peninsula of Calijbmia^ hy Mr. John Xan* 
iu8. — Mr. Xantus, having previously distinguished himself as a 
collector in natural history, by the researches which he made 
from the summer of 1857 to the autumn of 1858, in the neigh- 
borhood of Fort Tejon, — was placed by the superintendent of 
the Coast Survey, Prof. Bache, in charge of a tidal station at 
Cape St. Lucas. He reached the cape in April, 1859, and since 
that time he has made, says Prof. Baird, *' collections which vie 
in thoroughness with those of Fort Tejon, and exceed them in 
number of species, embracing as they do marine as well as 
fresh water and land forms." In another connection, we learn 
from Prof. Baird, the following noteworthy facts. Besides the 
addition of a larger number of new animals to our fauna than 
has been made by one person in any single region of North 
America before, Mr. Xantus has shown that the most interesting 
relationship exists between the land species of the Cape and 
those of the region of the Gila, Upper Rio Grande, and the 
southern Rocky Mountains. On the other hand, very few of 
the characteristic species of the coast of Upper California occur 
at the Cape ; while, as far as observed, the same may be said of 
the strictly Mexican types. The entire Peninsula thus proves 
to be as specially related to North America in its land fauna as 
is Florida, although the number of peculiar species is much 
greater. 

The marine fauna of Cape St. Lucas proves to be quite Pan- 
amaic in its general features — much more so than that of the 
opposite coast of Mexico. 

The whole of the collection made by Mr. Xantus had not 
arrived in Washington when the report for 1861 was closed, but 
sixty boxes, some of large size, had been received. It is known 
that he has collected about twenty new birds, as many reptiles, 
large numbers of fishes, crustaceans, and other groups in pro- 
portion. The collection of shells is much larger than any 
ever made on the west coast, with the exception of that made 
by Mr. Reigen, forming the basis of the report on Mazatlan 
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shells, by Mr. Carpenter, and is superior to any other in the ex- 
tent of the species preserved entire in alcohol. 

In addition to the thorongh exploration of the region imtne- 
diatelv round Cape St. Lucas and the mountains of the vicinity, 
Mr. Xantas pushed his examinations many leagues up the coast, 
both on the ocean and gulf side, and also to a number of the 
neighboring islands, Socorro, Tres Marias, etc. He also made a 
visit to Mazatlan, and secured a valuable collection of birds. 
Mr. Xantus has now returned to the east, and the new species 
which he discovered are in process of elaboration and will short- 
ly be published. Partial reports have already been made by 
Mr. Xantus on the Birds ; on the Reptiles by Mr. Cope ; on the 
Fishes by Mr. Gill ; on the Insects by Dr. Le Conte ; on the 
Crustacea and Asteriad» by Mr. Stimpson ; on the Ophiuridas 
by Mr. Lvraan ; on the Myriapoda by Mr. Wood ; on the Batd 
by Dr. Allen ; on the Plants by Dr. Gray. The conchology is in 
the hands of Mr. P. P. Carpenter. 

It is proposed, when all these examinations are completed, to 
combine their results in one general memoir on the Natural 
History of the Cape, which will then be as well known, or even 
better known than the extremity of the corresponding penin- 
sula of Florida. 

We copy, from Prof. Baird's report for 1861, the following 
statements respecting the other recent explorations in which the 
Smithsonian Institution has been concerned. 

" Exploration of the Hudson^ s Bay territory by Mr, Kennicott, — At 
the date of the* last advices from Mr. Kennicott, when the Smithsonian 
Report for 1860 was presented, he was at Fort Resolution, on Slave lake, 
where he bad spent the preceding spring and summer, principally in 
collecting eggs of birds. He left Fort Resolution in August, 1860, and 
returned to Fort Simpson and proceeded immediately down the Macken- 
zie to Peels river. From Peels river he crossed the Rocky mountains to 
La Pierre's house, occupying four days in the transit, and arriving Sep- 
tember 18th; left, the next day for Fort Yukon, at the junction of Por- 
cupine or Rat river and the Yukon or Pelly river, in about latitude 65^ 
and longitude 146^ Fort Yukon, the terminus of his journey, was 
reached on the 28th of September, 1860. 

The latest advices now on file from Mr. Eennicott were written Janu- 
ary 2, 1861, up to which time he had made some interesting collections; 
but these, of course, were limited by the season. He had great expecta- 
tions of success during the following spring, (of 1861,) which have no 
doubt been abundantly realized. 

No collections were received from Mr. Eennicott in 1861, with the 
exception of a few specimens gatliered in July and August, 1860, on 
Slave lake. Those made at the Yukon will, however, in all probability 
come to hand in October or November of 1862. 
Am. Joub. Sol— Sbooitd Ssbdes, Vol. XXXV* No. 104— Haboh, 1868. 
31 
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Mr. Eennicott expected to rejiain at the Yukon until August, XSOI^ 
then to start for La Pierre House and Fort Good Hope, possibly to Fort 
Simpson, to spend some months, and endeavor by early spring to reach 
Fort Anderson, near the mouth of Anderson river, (a stream between the 
Mackenzie and Coppermine rivers,) and in the barren grounds close to 
the Arctic ocean. At Fort Anderson he expected to collect lai^ly of 
the skins and eggs of birds, rare mammals, <fec., and to return to Fort 
Simpson in the autumn, (of 1862,) then to arrive at Fort Cbipewyan, on 
Lake Athabasca, by the spring of 1863, so as to get back to the United 
States by the winter of the same year. 

For a notice of the continued aid to Mr. Eennicott, rendered by the 
gentlemen of the Hudson's Bay Company, I have to refer to the next 
division of my report 

Exploration of the Hudson Bay territory by officers of the Hudson 
Bay Company, — ^The gentlemen of many of the Hudson Bay Company's 
posts have largely extended their important contributions to science, re- 
ferred to in the preceding report A lam proportion of the principal 
stations have thus furnished collections of specimens and meteorological 
observations of the highest value, which, taken in connexion with what 
Mr. Eennicott is doing, bid fair to make the Arctic natural history and 
physical geography of America as well known as that of the United 
States. 

Pre-eminent among these valued collaborators of the Institution is 
Mr. Bernard R. Ross, chief factor of the Mackenzie River district, and 
resident at Fort Simpson. Reference was made in former repoFts to his 
contributions in previous years ; those sent in 1861 are in no way behind 
the others, embracing numbers of skins of birds and mammals, some of 
great variety, insects, Ac^ besides very large series of specimens illustra- 
ting the manners and customs of the Esquimaux and various Indian 
tribes. Mr. Ross has also deposited some relics of Sir John Franklin, 
consisting of a gun used by him in his first expedition, and a sword be- 
longing to the last one, and obtained from the Esquin>aux. Mr. Ross is 
at present engaged in a series of investigations upon the tribes of the 
north, to be published whenever sufficiently complete, and illustrated by 
numerous photographic drawings. 

In making up his transmissions to the Institution, Mr. Ross has had 
the co^operation of nearly all the gen|.lemen resident at the different 
posts in his district, their contributions being of great value. Among 
them may be mentioned Mr. James Lockhart, Mr. William Hardisty, 
Mr. J. S. Onion, Mr. John Reed, Mr. N. Taylor, Mr. C. P. Gaudet, Mr. 
James Flett, Mr. A. McEenzie, Mr. A. Beaulieu, <fec. 

Second in magnitude only to those of Mr. Ross are the contributions 
of Mr. Lawrence Clarke, Jr., of Fort Rae, on Slave lake, consisting of 
many mammals, neariy complete sets of the water fowl, and other birds 
of the north side of the lake, with the eggs of many of them, such as 
the black-throated diver, the trumpeter swan, Ac 

Other contributions have been received from Mr. R. Campbell, of 
Athabasca; Mr. James McEenzie, of Moose Factory; Mr. Gladmon, of 
Rupert House ; Mr. James Anderson, (a^ of Mingan ; Mr. George Barn- 
Aton, of Lake Superior ; and Mr. Connolly^ of Rigolette. Mr. McEenzie 
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iiiTiished a large box of birds of Hadsoa Bay, while from Mr. Barneton 
were received several collectioos of skins, and eggs of birds, new aod 
rare iQammals, insects, fish, ^c^ of Lake Superior. 

It may be proper to state in this connexion that the labors of Mr. Een- 
nicott have been facilitated to the highest d^ree by the liberality of the 
Hudson Bay Company, as exercised by the directors in London, the 
executive officers in Montreal, (especially Mr. Edward Hopkins,) and all 
the gentlemen of the Company, in particular by Governor Mactavish, of 
Fort Garry, and Mr. Ross. In fact, without this aid the expense of Mr. 
Eennicott's exploration would be fkr beyond what tbe Institution could 
afford, even with the assistance received from others. Wherever the 
rules of the company would admit, no charge has been made for trans- 
portation of Mr. Eennicott and his supplies and collections, and he hai 
been entertained as a guest wherever he has gone. No charge also was 
made on the collection sent from Moose Factory to London by the com- 
pany's ship, and in every possible way this time-honored company has 
shown itself friendly and co-operative in the highest degree to the scien- 
tific objects of the Institution. 

NorthweH Boundary Survey^ under Mr. Archibald Campbell.* — ^This 
expedition has finally completed its labors in the field and returned to 
Washington, bringing rich results in physical science, as well as import 
tant collections in natural history. These, with what were previously 
sent hither from time to time, are in progress of elaboration, and reports 
are in preparation to be presented to Congress when completed. 

It is with deep regret that I have to announce the death at sea, on his 
homeward voyage in February last, of Dr. C. B. Kennerly, the surgeon 
and naturalist of the Boundary Survey. Connected with this expedition 
from i:s beginning, in 1857, and, in conjunction with Mr. Gibbs, making 
the principal portion of its collections, his report on them would have 
been one of great value. For many years prior to 1867, however, he 
had been in intimate relations with the Institution as a collaborator, first 
while resident at his home, at White Post, Clark county, Virginia, then 
in 1853, as surgeon and naturalist to the Pacific Railroad Survey of 
Captain Whipple along the 35th parallel, then in the same relationship 
to the Mexican Boundary Survey, under Colonel Emory, in 1855. No 
one of the gentlemen who have labored so zealously to extend a knowl- 
edge of the natural history of the west within the last ten or twelve 
vears has been more successful than Dr. Kennerly. Many new species 
have been first described by himself or from his collections, while his 
contributions to the biography of American animals have been of the 
highest interest 

EEPOKT OF THE SUPERINTENDENT OP THE U. S. COAST SURVEY 

FOR 1860. 

The promise of a paper illustrating the recent progress of the 
U. S. Coast Survey, nas led us to postpone any notice of the re- 
port of the Superintendent for 1860, until it is almost time for 
us to expect the publication of the report for 1861. But as this 

' Compare Dr. Hayden's account of this sonrey, Geog. Notices, No. XVII, this 
Jooroal, [2], xxxiv, 99. 



Digitized by VjOOQlC 



1M0 Geographicai NoHees. 

Journal reaches many who do not seethe Superintendent's elab* 
orate review of the operations of the survey, we here transcribe 
those paragraphs which exhibit the chief geographical results of 
the year in question. The importance of the survey has never 
been more apparent than it is at present. The wisdom, energy 
and science of the Superintendent are more and more evinc^ 
as the work of successive years is made known to the public. 

General Statement of Process, — ^Tbe Atlantic triangulation, as the 
acoompanjing sketch (No. 37) shows, is continuous along the coast of 
twelve States from Pasamaquoddy to the boundary of North and South 
Carolina, a stretch of more than twelve hundred miles, measured in the 
most general way. With an interval of some fifty-four miles, which is di- 
minished every year by the party at work there, the triangulation is again 
continuous over the coast of South Carolina to Cumberland sound, on the 
coast of Georgia, two hundred and eighty miles. Then there is an inter- 
val of twenty-seven miles, which this season will fill up to the St John's 
nver, Florida ; and the triangles are again continuous to Matanzas inlet, 
south of St. Augustine. Two parties are working, from Matanzas inlet 
south, and from Indian nver inlet north, to fill up that interval, to which 
a third will next season be added, proceeding north from Cape Florida. 
Another season or two at most will fill up the whole space from Cape 
Florida to Cape Sable, and along the keys from Key Biscayne to Key West 
and the Marquesas. Charlotte harbor is triangulated, and the work ex* 
tends from Anclote key to Cedar keys, ninety miles ; from Ocilla river, 
by St Mark's and Apalaohicola, to Cape San Bias, ninety-five miles ; 
over .St Andrews*s bay ; includes East bay, Maria de Galvez, Escambia, 
and Pensacola bays ; touches the entrance of Perdido bay ; extends from 
Mobile bay one hundred and fifty miles to Lake Pontchartrain, and over 
Chandeleur and part of Isle an Breton sound to the delta of the Missis- 
sippi, the greater part of which it now includes; over Isle Derni^re and 
Caillou bay ; over Atchafalaya and C6te Blanche bays ; and from East 
bay (Galveston) two hundred and fifteen miles, passing over Matagorda, 
Aransas, and Corpus Christi bays and their dependencies, to within one 
hundred and fifteen miles of the Rio Grande. 

The prepress on the western coast ha^ not been less satisfactory, taking 
the newness of the survey there into consideration. It has included all the 
harbors of California and Oregon, and many of those of Washington 
Territory, especially those of Washington sound, Puget*s sound, and 
Admiralty inlet, the straits of Haro and Rosario, and part of the Gulf of 
Georgia, in the northwest 

Having given, in my letter of last year, a statement of the progress of 
the astronomical and magnetic work, I n^d not repeat it here. The 
longitude problem has been steadily kept in view, and the occurrence of 
the total solar eclipse, the path of which crossed from the northwestern 
part of the United States, through Washington Territory and the British 
possessions, leavii^g the continent on the coast of Labrador, has been 
made available for the correction of longitudes and of the lunar tables 
by parties sent out for the purpose in connection with those of other de- 
partments of the government, and in correspondence with the great as- 
tronomical expeditions of Europe. 
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The namber of geographical detemii nations published by the Coast 
Survey, exclusive of those made within the past year, is seven thoftband 
one hundred and seventy-eight ; the mfignetic variations given are up- 
wards of two hundred ; the tidal constants for liarbors and coasts, one 
hundred and ten ; and the maps and charts of harbors, bays, inlets, 
sounds, shoals, Ac^ drawn, engraved, and published, three hundred, ex- 
clusive of progress sketches and diagrams.^ 

Maps and Charts. — " Within the past year, one hundred and eleven 
sheets have been worked on in the Drawing Division. Of this number, 
nine are finished charts, thirty-nine are coast maps and charts, twenty- 
one finished maps of special localities, sixteen preliminary, and two of 
the number are comparative charts. These are exclusive of twenty-four 
sketches of various kinds. Fifty-six of the sheets referred to have been 
completed, and fifty five are in progress. Of those completed, twelve are 
maps and charts of the- first class, and an equal number charts of special 
localities. Eight of the number are preliminary charts and two com- 
parative charts ; and the remaining twenty are sketches, amongst which 
are included those showing the field progress. 

In the Engraving Division, eight first class maps and new editions of 
two have been completed during the year, and twenty-four are in pro- 
gress. Of this class twepty-two were commenced in previous years and 
twelve within the present year. In addition, seventeen plates have been 
engraved of second class charts and sketches, and five plates of that class 
are yet in hand. This gives a total of twenty-seven plates completed 
and twenty-nine in progress, or of fifty-six plates engraved or engraving 
within the year. 

The complete list, giving the titles of these maps and charts, is ap- 
pended to the report of the assistant in charge of the office, and a gene- 
ral list of all that have been engraved up to the present date also accom- 
panies it, (Appendix No. 19). The complete list includes three hundred 
and eleven titles, of which sixty-eight are of first class or finished maps. 
The total given is exclusive of seventeen plates of progress sketches. 

Developments and discoveries. — During the year, in twenty localitiea 
important developments and discoveries were made, including the deter- 
mination of various reefs and ledges, investigation of channels and cur- 
rents, Ac, with other like services to navigation. 

Special Surveys. — ^1-hree special surveys, at the expense of local au- 
thorities, have been conducted during the year, viz : at Mobile, to ascer- 
tain the changes and condition of the bay ; at Boston, for a like purpose ; 
and on the peninsular of Cape Cod, to determine the feasibility of a canal 
connecting Buzzard's Bay and Cape Cod Bay. 

Tidal Stations. — Six tidal stations have been maintained on the At- 
lantic coast, three on the Pacific, and two on the Gulf. 

Measurements of heights. — In conjunction with the SmUhsonian Insti- 
tution, the Superintendent remarks, we have been engaged for some 
years in endeavoring to obtain all the data existing for heights in North 
America. During the past year a new circular has been issued to the 
engineers, presidents and superintendents of railroads, and to geologists, 
explorers, and other men of science, to obtain additional results, and with 
much success. To the entire number issued, two hundred and fifty re- 
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plies bave been received. Tbese fiirnisb data for tbe beigbt above tide of 
abou^thirteen thousand points, of which a large portion has been con- 
tributed by the explorations for routes for the Pacific railroad, and a con- 
siderable number by other surveys of the Government. The material 
received has been mapped by Mr. W. L Nicholson, who is charged with 
the details of the work, so as to indicate whether the data were likely to 
8i;ffice for the construction of contour lines of the surface of the conti- 
nent, and to show where they would be deficient for that purpose. 
Sources of information have been pointed out, of which we have not yet 
been fully . able to avail ourselves, but the work has, in a general way, 
made good progress, and will be earnestly prosecuted." 

Besides information on these various topics, the report con- 
tains an account of the expedition to Labrador, to observe the 
Solar Eclipse of July 18, rrof. Bache's Lecture on the Results 
of the Gulf Stream Explorations, a discussion of magnetic de- 
clination or variation, and the usual details respecting the ap- 
paratus and personnel of the establishment. 

DESIDERATA IK EAST AFRICAN EXPLORATION. 

The following Note was recently addressed to the Bombay 
Geographical Societv, by a Committee of the Royal Geograph- 
ical Society of London, in reply to certain inq\iiries. 

^' Beginning at the south, we may look upon the Nyassa as entirely in 
the hands of Livingstone and other Zambesi travellers, such as Count 
Thurnheim. Livingstone, as we know, has established easy access to 
the southern end of the lake, and announced his intention of exploring 
the whole of it at the earliest opportunity. It would be a waste of re- 
sources to direct new travellers to that same district 

Proceeding northward, the itineraries of native traders supply enoufi^h 
information for the present rude wants of African geography, of the 
country between Quiloa and Nyassa; and we have received slight but 
definite knowledge of the same through Rdscher's ill-fated exj^ition, 
followed up as it was to some degree by Baron von der Decken. 

Taking yet another step, we arrive at the track of Burton and Speke, 
who have certainly left nothing of primary importance uudescribed. 
The fourth and last section of known country is to the eastward of Mom- 
bas, whence Baron von der Decken (accompanied by the English geolo- 
gist, Mr. Thornton) has lately travelled to Kilimanjaro, and where he 
still proposes to travel. 

*' Thus there is no urgent call for a new expedition that should leave 
the coast of Africa between the Zambesi and Mombas; but Eastern Africa 
is almost untouched between Mombas and the Red Sea. The field that 
here awaits new explorations is too vast to be exhausted by any single ex- 
pedition. Three distinct undertakings may be specified. 

*^ The first is to ascend the Juba, the Ozi, and other rivers, as far as 
they are navigable. They have all been visited by slavers, and opposi- 
tion might be experienced on entering them, partly from that cause and 
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partly owing to hostilities between the Somaali and the Maasai ; bnt no 
serions obetniction need be apprehended by a well equipped party, large 
enough to command respect 

*' The second and most difficult would be a land exploration through 
the Somauli. Their language is an obstacle to a traveller from the side 
of Zanzibar, where interpreters cannot be engaged ; while the religious 
and the political fanaticism of their northern tribes is an equal bar to 
travellers from Aden, where a suitable expfditionary party might, per- 
haps, be collected. The most promising course would be to land at 
Mogadoxo, and to reside there some months, learning the language and 
acquiring a hold on the good will of the people, before attempting further 
progress. 

** Additional interest is given to this exploration by the fact that Lieut- 
Colonel Kigby, H. B. M.'s Consul at Zanzibar, is firmly persuaded that 
some Englishmen are now in captivity among the Somaulis ; for a report 
to that effect has been confirmed by dififerent witnesses. He believes 
them to be a part of tlie crew or passengers of an East Indiaman, sup- 
posed to have been wrecked near the Mauritius in 1855, but whose cargo, 
or rather a number of miscellaneous efifects resembling those known to 
have been carried by her, are come into the possession of the Somaulis. 
An exploring party would find in this report an intelligible pretext for 
their presence in the land, and a stimulating object for their earlier 
movements. 

^ The last course would be to adopt Mombas as the head-quarters, and 
thenco to pass into the interior by a route to the north of that travelled 
by Baron von der Decken. The country behind Mombas is a less tin- 
healthy residence than other parts of the coast ; and an expeditionary 
party might be organized there at leisure, with help from Zanzibar. The 
Kev. Mr. Erapf resides in its neighborhood ; the natives are accustomed 
to Europeans ; and the traders mostly speak Hindustani. It would be 
impossible, at the present time, to plan an exploration in Africa that 
would afford hope of a more interesting discovery than one leading from 
Mombas round the northern flank of Kenia, and thence onward toward 
Gondokoro." 



Abt. XXVI. — On the existence of a Mohawk-vaUey Glacier in the 
Glacial Upoch ; by James D. Dana. 

The Mohawk river extends in a nearly east-and-west course 
(averaging about east-by -south,) across the centre of the State of 
New York, and connects with the Hudson river near Troy, eight 
miles above Albany. It commences its flow eastward at Borne, 
west of Oneida lake, the waters above this coming from the 
Black river country, on the north. The whole distance from 
Home to Albany, in an air line, is about 100 miles; the descent 
to the Hudson is 425 feet — equivalent to 4J^ feet to the mile. 
78 feet of the descent, however, is at Cohoes &lls, a mile from its 
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mouth, 80 that, for the rest of its coarse, the average desoent is B 
little less than 8^ feet per mile. 

The valley is a depression between the northern and soutbem 
plateaas of the State, and has its highest border on the south — 
the general height of the nortliern plateau being from 1000 to 
1500 feet, and that of the southern plateau from 1500 to 2500 
feet. It is not a synclinal valley ; neither is it a valley of de- 
nudation, although, beyond doubt, greatly deepened and ex- 
tended by the action of waters ; but it is what the writer has 
styled a geocUnal valley, that is, one formed by the uplift of the 
crust of the earth on either side, (or else by the depression of the 
crust along its course,) without any conformity to its slopes in " 
the dip of the enclosing rocks.* These enclosing rocks of the 
Mohawk depression are in fact, on one side, partly (above a 
height of a few hundred feet) the folded and crystallized Azoic, 
and, on the other, the Palaeozoic rocks which were uplifted at a 
much later period. 

About midway between Albany and Rome, the valley-depres- 
sion, taking only the part souUi of the Mohawk, measures, at an 
elevation of 1500 feet, ten or twelve miles in breadth. But just 
east of this in Schoharie county, it opens southward along the 
valley of the Schoharie creek, the principal southern tributary 
of the Mohawk. This Schoharie valley is bounded, on the wesij 
by the northwestern prolongation of the Catskill Mountains, 
having here a height of 2000 to 2600 feet above the sea level ; 
on the east^ by a spur from the same mountains, called the Helle- 
bark mountains, which increases in height southwardly from 
1000 to 2000 feet, and at whose eastern foot, in Albany county, 
lie the Helderberg hills, 800 to 1200 feet high above the sea-level. 
The principal heights of the Catskills, between 3400 and 4000 
feet in altitude, are situated to the south, not far from the junc- 
tion of the two ridges. The range of the Catskills has a height, 
at the Mountain House, according to Guyot's measurements, of 
2235 feet above the sea-level. The true waterslied lies a little to 
the south and west of this, and is made by Guyot 1970feet in 
elevation ; and from it, flow waters northwestward to the Scho- 
harie and eastward to the Hudson. 

On the north side of the Mohawk, land 1500 feet in elevation 
is not met with except at very distant points from the river — as 
in the Black river region, towards Lake Ontario, which has this 
height, and in the Adirondack region, towards Lake Champlain, 
whose highest peak, Mt. Marcy, runs up to 5379 <eet. 

The Mohawk valley is continued westward in the depression 
of Oneida lake. The depression continues on farther west, just 
south of Lake Ontario. The Eidge road, as it is called, having 

* The word geoelinal is derived from the Greek yij earth and oOmha I inelim. 
The Conndeticut, Hudton, and Miuiuippi are other geoelinal vaUeys. 
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a height of 681 feet above the sea-level, separates ihis'depre^ 
sion from that of the lake ; bat the ridge is regarded as only a 
former beach of the lake.* . , . . 

The ridges of Schoharie county 'form the western boundary 
of the great Hudson valley depression in that latitude — ^the eo»^ 
em making the boundary, if we reckon only to a height of 1000 
to 1500 feet, but the toesiem, through the larger part of Schoharie 
county, if to a height of 2000 feet. 

The preceding facts are mentioned, partly in elucidation of the 
following observations on glacier-markings along the Mohawk 
valley, and partly to show what course investigation must take 
in oraer to complete our knowledge of the great glaciers of the 
region in the Drift epoch. 

The subject of river-terraces, or stratified Post-tertiary deposits, 
on the Mohawk and its tributaries, is also one of great interest 
in this connection, and merits a thorough examination. The 
deposits have some relation to the Drift, as they belong to the 
epoch immediately following— the Champlain epoch, — and con- 
sist in part, at least, of material that had been transported by 
the ice. They are of unusual extent on the East and West Can- 
ada creeks and other northern tributaries of the Mohawk. 

The town of Oherrv Valley is situated on the northern border 
of the southern of the New York plateaus. It is hence near 
the southern margin of the Mohawk valley, being about fifteeiT 
miles in a straight line from the river ; at the same time, it is 
on one of the tnbutaries of the Susquehannah river, the general 
course of whose affluents is southward. Observations on the 
glacial scratches of this region have, therefore, a peculiar interest ' 
The following are the results of important investigations on this 
subject, made by the Rev. William B. Dwight, as recently com- 
municated to the writer. He states in his letter (dated Engle- 
wood, N. J.,) as follows. 

" As &r as I have observed the glacial scratches of the State 
of New York, they do not conform in their course so much to 
the particular courses of the valleys in which they may be found, 
as.^y do to the trend of the general system of valleys. 

'* At Cherry Valley, there are two .distinct setsi. at scratches 
nearly at right angles to each other, and none between, these two. 
Both of these sets appear in the valley itself. Neither, however, 

, ' Tbe doprewion oocapied hv the MohaVl^ is attoaied, Ukathosfi of nearly all ik% 
lakes of North America, and that also of the St. LaTrreDoe, near tbe line of boupdr 
aiy between the Asoic and Palnosoic areas of the continent ; that is, between the 
area that was oomparatiTely stable dry land from tbe oommencemeot of the Sflnrian 
age onward, and which reaches from Canada northwest to the ijtstif and northeMi, 
to Labrador, and the area, stretching southward, sontheastward and sonthwedtifard, 
from the Azoic, that was daring the same time an area of progress and of onstabla 
snrfiMe. 
Ax. Jocm. 80I.--SB00MD Sssnt, Vol. XXXV, No. 101— Maxcb, 1808. 
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exactly conforms to the present trend of the valley, as shown on 
the accompanying mm The line CY corresponds to the trend 
of the valley, and MK to that of the Mohawk valley ; and the 
two sets of lines, NS and WE, correspond to the direction of 
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A, Cherry Valler Tillaffe ; B. Barned Hill ; CT, Goune of the Cherry Valley ; D, Acadeoij of 
Cherry Valley ; F, Locality or Glacier acratohes, half a mile below Cherry Valley ; O, Id. oa 
road to Fort Plain, north of Cherry Vallev ; L, Otaego I'Ske, head waters of Suaquehannah ; 
NS, Coui-ie of uorth-and-south system of scratches ; WE, Course of east-and-west system of 
scratches ; MK, Courie of the Mohawk Valley 

the respective glacier courses. The direction of the former sets 
of these scratches is about north-northeast and south'soutliwest^ 
varying to north-by-east and sorAh-hy-west^ and that of the latter 
about east-hy-north and west-by-south, 

" The Onondaga limestone of the region is, in many places, 
(as between the village and Judd's Falls) highly polished and 
deeply scratched, the scratches being mostly of the southerly 
system of courses. The same system is well exhibited on the 
side of the road leading to Fort Plain (at G), one and a half 
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miles north of Cherry Valley ; and there is one long scratch in 
the cellar of the Cherry Valley Academy (D). 

" Neither the scratches of the road-side, on the way to Fort 
Plain, nor that under the Academy, correspond with the general 
course of the valley, or even with its particular course at the 
locality of the scratches. They seem in every case to run some- 
what into the hill-side. 

" On the top of * Burned Hill,' (B) on the west side of Cherry 
Valley, 400 feet above it, and 1800 .feet above the sea-level, the 
rocky surface, here the Hamilton sandstone, wherever laid bare, 
over an area of several hundred acres, is more or less planed and 
scratched, and the scratches are of the easterly system, the course 
being east-by -north. Half a mile to a mile below Cherry Valley 
(P), there is another good locality of the east-by-north scratches. 
These easterly scratches have no apparent connection with any 
valley in the region. 

" About a mile above Cobbles-kill Centre, a few miles east of 
Cherry Valley, on the Sharon road, there are scratches on the 
top of a hill of Corniferous limestone, having a north-by-west and 
souih'by-easl course. They have no relation in direction to Cob- 
bles-kill valley, as they cross it nearly at right angles, and are 
evidently part of the same north-and-south system observed 
about Cherry Valley." [The Cobbles-kill flows eastward into 
the Schoharie, and not into the Susquehannah tributaries ; but 
the place where these scratches occur is still near the summit of 
the plateau. All the above courses are compass-courses^ requir- 
ing a correction of 6° for westerly variation.] 

Mr. Dwight continues : — 

" The best conclusions that I can gather from these facts is^ 
that there are two systems of scratches in that part of the State, 
at right angles, nearly, to each other ; that one system corresponds 
with the general direction of the great valleys rutining southerly, 
(those of the principal Susquehannah tributaries, though the 
correspondence is only one oi general courses,) and that the other 
system corresponds with the direction of the* Mohawk valley, 
although, where I have observed it, there is no modern valley in 
the immediate vicinity to correspond to it." 

These conclusions of Mr. Dwight appear to be altogether just. 
The east-and-west courses are well explained by reference to the 
Mohawk valley ; while the north-and-south system conforms to 
the slope of the Susquehannah tributaries, though possibly con- 
nected with a grander movement reaching from the far north 
across the Mohawk valley. 

The Mohawk valley needs to be studied for a full elucidation 
of the subject. But there are some confirmatory facts stated by 
Vanuxem, who, as long ago as 1842, announced essentially the 
same general conclusion, as the result of his observations.' 

* See New York Geological Report, Part III, comprising the Survey of the Third 
Geological District, by Lardner Vanozem, 4to, 1842, p. 245. 
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In Montgomery county, near Amsterdam (on the Mohawk}, 
this able geologist noted scratches at various quarries and locali- 
ties on the Trenton limestone, which were nearly east-and-west 
in direction, — agreeing thus, as he remarks, with the course of 
the Mohawk vaUey. Again, in the same county, near Sprakers, 
on the north side of the Nose, the scratches conform, as he 
states, to the valley of the Mohawk. North-and-south scratches 
occur in the vicinity of this valley according to Vanuxem ; but, 
at the places observed by him, they conform to one, or another, 
of the minor tributaries. In Oneida county, between Utica ana 
New Hartford, there are north-and-south scratches on the Oneida 
conglomerate, which conform to the Sauquoit valley ; and on 
the west of the Oriskany creek, north of Hamilton College, the 
same system occurs, and corresponds with the Oriskany valley. 
Vanuxem concludes, from his observations, that the direction of 
the scratches corresponds with the direction of the valley in which they 
occur* 

The question, whether these drift-scratches and other pheno- 
mena are a residt of glaciers, or icebergs, the writer has discussed 
in his Geological Manual, and need not take up here. 

The absence of well characterized moraines from the most of 
the country will not be deemed remarkable by those who consider 
the length of time which has elapsed since the Glacial epoch 
ended, and the power of running water in wearing to powder 
loose stones of whatever hardness, and especially mose derived 
from most sedimentary strata. 

Again, moraines are always comparatively small where the 
glacier has no towering peaks or cliflfs about its course, to afl^rd 
avalanches of ice and stones. The glacier of the Mohawk, in 
order to make scratches about Cherry v alley, 1800 feet above the 
sea-level must have reached to a height of at least 2000 feet ; 
and with this level, if the region had anything like its present 
configuration, it would have buried a large part of the southern 
Dlateau, while its northern border would have had no limit in 
N'ew York State, except about the Adirondack Mountains, 70 
or 75 miles distant 

' Mr. Vanuxem obeerres, in oonclading his remarks on this subject, that the 
glaeier-origin of the scratches harmoniies with the fact that the scratched smUucM 
are found at no regular or defined eleFations ; that the surfaces are too much worn, 
and extend over too great an extent of the same rock, to have been caused bj 
iceb«[gs, especially, as the lines are always straight ones, and the motion of icebeiga 
is oscillatory and rotatory. The direction also of the scratches is in accordance with 
existing ▼alleys, and hence local, agreeing with glaciers in both respects.** He adds 
further, with his usual discrimination, "As matter of fact from actual observation, 
the glacier-theory will have preference of the two, especially, should the term local 
ice h% substituted, being a more general expression : — glaciers having their origin 
near the line where perpetual snow ceases, whereas local ice embraces the same, as 
well as all bodies of solidified water, be the cause of the reduction of temperature 
what it may, whether permanent or transient, that has given rise to it" p. 247. 
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On the Catskills, the glacier scratches reach to a height of at 
least 2235 feet— -the elevation at the Mountain House, and this 
implies the existence of ice and snow to a height of at least 
2600 feet; and if the snow had this height over the whole south- 
em plateau, it would have almost completely buried it^ with the 
exception of the higher Catskill summits.* 

Without more extended observation, it is not possible to say 
whether the east-and-west, or the north-and-south, scratches of 
the Cherry Valley region are of earlier date. If the former, then, 
beyond question, the north-aftd-south are due to a Sxuquehannah 
glacier; out if the latter, they may have resulted, as already inti- 
mated, from a great continental glacier spreading southward from 
the remote north, of which the Mohawk glacier was a final por- 
tion that became partly outlined and independent only in the later 
part of the Glacial epoch. The fact of the greater average height 
of the southern plateau than the northern adds to the difficulties 
of arriving, at present, at sure conclusions ; and the uncertainties, 
arising from our ignorance of the changes in the topography of 
the country through erosion, during the time which has since 
elapsed, still further enhance these difficulties. But, whatever 
the uncertainties, there is sufficient justness in the views of Van* 
uxem, Dwight and others, as to a frequent conformity between 
the direction of scratches and of the valleys, (the greater valleys,) 
to suggest the right method of investigation, and indicate the 
line in which a large part of the truth lies. 

The £Gu:ts gathered over much of New England appear to 
point directly to a Ccmnecticut-vaUey glacier; and those between 
the Green Mountains and the Catskills, to a Evdeon-vaJiey gla- 
der; and others, in the vicinity of Penobscot Bay, recently 
studied by Mr. De Laski, to a Penobscoi-bay glacier, as this ob- 
server, idter extensive research, has concluded. A Jfohawk- 
valley glacier may, with little if any doubt, be added to the 
number already defined, and probably, also, a /Su^gueAannoA- 
valley glacier. 

* Raiiitay ttatet, in his obseiTAtioiis oo the drifl-scrmtcbes of the CAttkiU regigo 
(Quart. Jour. Qeol. Soc LodcL, zt, 208), that while the striations on the ascent of the 
mountain from the east were ** nearly north-and-south along the flanks of the escarp* 
ment, and not from west to east down the slope of the hul,** and ** yery strong and 
ftequent np to the plateau on which the Mountain House standv, 2860 [2285] feet 
above the sea," at thM summit leyel, on the watershed, the scratches approximate to 
eastHUid*west He says *' on this pUteau, numerous main grooyes are seen, passiof 
across the hill, and nearly at right angles to most of those obserred dunnp^ the 
ascent,— seemingly pointing to we fact that the icebergs [Mr. Ramsay adopting in 
his reasoning the ioeberg'theory] which striated the eastern flank of the mountains 
in a northand-eouth direction, when the whole was nearly submerged, here ibnnd a 
passa^ or strait throuffh which they sometimes floated and grated the bottom, in a 
direction quite across that which they were forced to follow when passing along the 
great escarpment that now faces tlie Hudson.'' He states, also, that these main 
grooyes are crossed " at yarious aneles** hj ** minor striations.** Mather, as meo- 
tioned in his Oeoloeical Report, mtAt long since some similar obsdryations on the 
CatdriU scratches ; hut they were less complete than those by Ramsay. 
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Abt. XXVn.— On certain Changes in Wine; by J. NiCKLis.* 

Among the different substances contained in wine, one of the 
most characteristic and constant, in connection with alcohol and 
water, is the bitartrate of potassa. Since a wine will not be 
accepted as a natural product if it lacks this salt, it is well 
known that the manufacturers are always careful to add the 
bitartrate of potassa to spurious wine. Nothing has ever 
changed this opinion, although numerous chemical researches 
have been made every year with the different wines produced in 
France. Natural wine always contains a proportion more or less 
appreciable of cream of tartar (bitartrate of potassa), if the wine 
has not undergone any change. Through recent investigations 
made at Lyons and at Montpellier it has been discovered that the 
bitartrate of potassa may be wanting in wines which have un- 
dergone decomposition, especially in such wine as has become 
bitter. Wine affected in this manner is known in France under 
the name of "changed wine" {vin toumS). It is verv disj^ee- 
able to the taste, and gives by distillation volatile acids in much 
greater quantity than are furnished by normal wine. 

It has also been remarked that " changed wine" contains more 
potassa than wine of the same province which has not been 
spoiled. But sugar and glycerine are not more abundant in such 
wine ; on the contrary there appears lactic acid, which depends 
upon su«ir for its production, and also another acid with the 
formula CjHjO^, which is the formula for propionic acid, but 
which, as we shall see below, is here applicaole to an isomeric 
acid. 

It was at first thought that this volatile acid was derived from 
glycerine, which is normally contained in wine. But its origin 
IS now explained, by a fact which we discovered in 1846 and 
published in a memoir inserted in the Comptes Rendus of the 
Academy of Sciences (voL xxi, p. 285) entitled, " Sur un acidepar- 
tictdier produit par la fermenfaiion du tartre bruf^ This acid we 
call btUynxLcetic acid because of the facility with which it may 
be transformed into acetic acid and into butyric acid, and also 
because it is possible to effect the synthesis of this acid, as we 
have formerly shown in the Journal de Pharmacie et de Chimie^ 
xxxiii, p. 851. We shall refer to this synthesis below. 

The production of an acid C,H,0^ from the butyric acid or 
from the acetic acid may be rendered intelligible by means of the 
following equation : 

C,H,0,+C,H,0,=:C.,H„0, : and <?l»?^-C,H.O, (») 
[Acetic acid + butyric acid.] [Batyroacetic acid.] 

> Communicated to tliis Journal by the author. 
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Although this acid may arise from fermentation of bitartrate 
of potassa, it has never, for a wonder, been foand in wine which 
has lost its tartaric acid by means of adulteration. This fitct 
confirms the observation, made long since in the practice of wine 
making, viz : that when the wine became changed in this man- 
ner, all the crude tartar which had settled at the bottom of the 
casks disappeared little by little, an observation which confirms 
this other fact demonstrated by chemistry, to wit, that '^ changed 
wine" contains more potassa than is found in normal wine. Tnis 
is evidently due to bitartrate of potassa originallv deposited in 
the bottom of the cask, which by redisso^ving and fermentation 
has furnished this excess of potassa now dissolved by the aid of 
the lactic acid and of the butyro-acetic acid produced during 
fermentation. 

The "turning" of wine which is characterized by the designa- 
tion changed wine {vin Umme), and which follows when the wine 
becomes bitter, consists essentially in a transformation of sugar 
into lactic acid, and tartaric acid into an acid containing the ele- 
ments of acetic and butyric acids, that is to say of butyro-acetio 
acid. Under the influence of this change the metamorphism of 
tartaric acid takes place not only when it is free and in solution, 
but even when it is combined with potassa and is deposited at 
the bottom of the oaBk. in the condition of. an insoluble bitar- 
trate. 

* The notation of Gerhardt shows clearly the difference between the two adds 
called propionic and butyro-acetic. Take for example the salt of baryta, the crys- 
talline form of which is identical for the two acids (Rammelsberg, KryttaUograpK' 
itehe OhemUf ii, p. 161). 

i. ) 
ejH.e^ej and, 

Propionate of barjta. Batynwicetate of baryta. 

To obtain the butyro-acetic acid, it is only necessary to pass a solution of acetate 
and batyrate into a retort containing; hot and dilute sulphuric acid, and to condense 
in a convenient vessel the vapors which are diseneaged. The condensed liquid coo- 
tains an acid which being neutraHzed by baryta gives beautiful flat prisms iormed of 
buWro-acetate of baryta. These crystals have a greasy feel, and when pulveriaed 
and thrown into water they acquire a gyratory motion similar to butyrate of baryta. 
In this case the two acids, acetic and butyric, are evolved in the natemt state, and 
combines to form the btUyro-aeetic acid in question. 
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Abt. XXVIIL — Observations on the Sphagna of New Jersey, iMh 
Description of a New Species ; by 0. F. AUSTIN, Curator of Dir. 
Torrey's Herbarium, Columbia College. 

The region in New Jersey known as "The Pines" Is literally 
a region <m Sphagna, Nine of the ten specieb and most of the 
varieties noticed in this paper were collected there by the writer 
in October last, in the vicinity of Manchester in Ocean cotfnty, 
within the radius of less than half a mile, — ^the fruits of a feW 
hours search. One of Aem, Sphagnum SuUiTxintianum, is new to 
science ; another, S. molluscum, to the American Continent. 

The bottoms of the ponds in this region ai^e ooVered to a gretft 
extent (often to the exclusion of all other plants whidh tsually 
grow in such places) with Sphagnum cuspidatum var. Ihrreyanum, 
isl macrophyllum^ large forms of S, Pvkesti and with S. SuUivantia- 
num. They are entirely submerged (when at a depth of more 
than three or four feet), or have their tips just peeping from the 
BUriftoe of the water, and were all brought up together on the 
boat's oar in the pond at Manchester, from a deiXh of at least 
six feet 

The more or less inundated marshes on the borders of the 
ponds are filled with Sphtignum cuspidatum, running into the 
var. recurvum in the cedar swamps, where this variety abounds, 
and into the var. plwnosum in shallow water, — and this appears 
to pass regularly into the var. Torreyanum in deep water. The 
forms of this species which run into the var. recurvum have a 
slender state of & cymbifolium abundantly, and of S. moUuscutf^ 
sparingly, mixed with them. The common forms of S. acutifih 
hum and S, cymbifolium form deep extensive turfs in the cran- 
berry boM, — these places seeming to be made iip of their remains. 

In sanay, grassy Dogs, forming matted masses, S cyclophyUum 
and S. Pykesii are abundant. S. rigidum, var. humile, occurs 
Bparingly on the dry margins of the ponds. 

Considering the hmited time and space over which the search 
extended, and the number of species collected, it is reasonable 
to suppose that others may yet be found in the same locality.* 

The following brief synopsis includes, I believe, all the Sphagna 
that have thus mr been found in New Jersey.* 

1. Sphagnum aoutifouum Ehrh. — Fruits ahundantly on the borden 
of sandy swamps, where it is of rather a low stature ; the taller forms 
which ffrow in peat bogs appear to produce only male flowers ; color be- 
low whitish ; above, brownish tinged with red, often chaniging to bright 

* 8. ttfftftfeimdMm is common in other portions, of the State, and may be looked for 
in the same locality as weU as all the American species not pecnliar to high latitudes. 

* Since writtne Uie above, I learn from Mr. Siuliyant that be has /8. tabulate tnm 
Quaker Bridge, New Jersey. 
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purple in drjing. A oroeroot-green, rather loosely spreading, sterile Ibrm 
tt found in miry swamps. 

2. Sph. SuLLivANTiAifUM (sp. nov.) : Speciosnm robastum sabraersutn 
tel flaitans: caulis pedalis et ultra firmus simplex vel semel dtvisos, 
straio corttcali triplici et quadruplici e ceilulis hyalinis spirali-fibrillosis 
porosis formato; ramali S-d-^osciculati, quorum 2^ recnrfo-patentea 
densi julaceo-foliosi basi attenuati, 1-3 deflexi cauli adpressi gracilioros 
laxius foliosi, ceilulis corticalibus sptraliter fibrillosts band porosis in st^ato 
duplici disposttis : fdia caulina obovato-qnadrata toto margine fimbriato, 
eellulissine poris et fibrillis ; folia ramulorum patulorum inferiora parvula 
Semicirculan-ovata, otttera multo majora, media orbiculata eoeblearifbrmi- 
concava, terminalia elongato-ovata Jaxiuscula, omnia arete imbricantia 
angustissime marginata, basi nngnieulata, dorso ad apicem cuctrilatam 
papilloso, toto ambit« (foliis terminalibos exceptis) eleganter fimbriata, 
rete inferne elongato-rhomboideum apicem yersns rborabeum, ceilulis 
hjalinis fibriliosis et poris roajuscnlis instnictis, ceiluKs chlorophyllosis ad 
concavam folii faciem positis inqne seotione transversaK triangularibtn: 
frucius et flores ignoti.— -Manchester Pond, Ocean Co., New Jersey ; col- 
lected October, 1862. 

This fine species has the appearance of an ovei^own state of Spk, 
eymln/oliumy and possesses tn a superlative degree most of the distinctive 
characters of that species, but is at once distinguished by its elavate 
branchee with elegantly fringed leaves which are very abruptly contracted 
below into a claw-like 6a«e, and have the back at the apex conspicuously 
dark-colored, with cross-section as in S. aeutffoliwn. The stem-leaves are 
also quite distinct, being usually nearly quadrate, but little if any longer 
titan broady and copknisly frmged^ 

3. Sph. otmbifolium. Dill. — AUt he specimens that I have examined, 
both from this country and Europe, have the stetn-leaves reticulated on 
the border above,^-^he network 6ften broad and extending slightly be* 
yond the margin, frequently giving the leaf a strongly fring^ appearance, 
—'-and have the lower branch-leaves slightly spinulose-toothed ; 8phiul» 
short, distant, erect-appressed, somewhat club-shaped, with the apex 
slightly recurved. The following are the forms that I have observed in 
New Jersey, precisely the same as are found in Europe : — 

a. Densely cespitose, low or tall, mostly of a pale reddish-brown 
color ; stems erect ; branches short, thick, straightish, remote or crowded ; 
tbe loosely imbricated or spreading leaves straight on the back. — (^, con- 
denscUum 0. MOll. Synop, 1, p. 92.) — ^Peat bogs and borders of sandy 
swamps ; fruits occasionally ; runs into 

§, More robust, rather loosely cespitose, mostly of a pale elaucous- 
greeii color; stems ereotish; branches attenuated, recurv^, the lower 
rather distant, the upper crowded ; stem leaves with the cells usually des- 
titute of pores and spiral fibres; branch-leaves slightly recurved above 
the middle, (a. pycnoeladum C. MQll. Synop. 1, p. 92).«^Border8 of 
swamps and in pastures. Very rare in fruit ; runs into 

y. Loosely spreading and of a dark bluish-green color; stems ^gt^g; 
branches less crowded above, — the leaves acuminate, the upper half some' 
what tubular and recurved-squarrulose. (/. squofrulonHn C. Mtyi Synop. 
1, p* 92).— Miry swamps partly inundated ; sterile. 
ijc. JouB. Sol— Sbcond Skries, Vol. XXXV, No. 104.— Mabch, 186S. 
S3 
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4. 8ph. ctolophtllum, SuI]. & Lesqx. — Foliis pericbietiilibiis ut cttteris 
capsulam globosam includentibus. — Apparently a very distinct species; 
stem and branch-leaves much larger than in any other, often 2 lines or 
more broad by 2^3 lines long, with a dasping-perfoliate, constricted, 
distinctly heart-shaped base. — brassy bogs about Manchester. I have 
seen dwarf forms of this species from Quaker Bridge distributed as *' S, 
sedoides Brid." 

5. Sph. P7L.A8II, Brid. — Also apparently a very distinct species, and, 
with the preceding (with which it grows, forming thin strata), very dis- 
tinct from S. sedoide«. — Color blackish-green ; stems 6 inches long with 
few short recurved-spreading branches. Runs into a large dusky-black 
form in the water with stems 1-2 feet long. 

6. Sph. riqidum, Schimp., var. bumilb. {S. humile Schimp.) — Stenss 
low, 1 inch high, very compact; capsule nearly included. — Dry margin 
of the pond at Manchester. 

7. Sph. subsbcundum, Nees & Homsch. — ^Rather loosely cespitose, 
8-6 inches high ; color above, a beautiful golden-brown, below, whitish ; 
branches in fours and fives, somewhat crowded, thickish towards the base, 
somewhat attenuated, more or less contorted and of uuequal lengths; 
branch-leaves ovate, acuminate, unequally truncate and about 5-toothcd 
at the apex, varying from closely imbricated to spreading, mostly recurved, 
— some are much so, while others on the same branch are straight or even 
slightly incurved ; cells of leaves larger than in any specimens that I have 
seen from other localities, — with numerous small pores. — Meadows and 
pastures in springy places; sterile. — A form growing in sunken holes, in 
woods partly inundated, is of a pale green color; stems 6-8 inches long, 
with rather distant branches arranged in fives and sixes; perichieth lateral. 
At a casual glance it might be mistaken for eitlier S. cymbifolium or 
S,*acuiifoliumy but particulariy for S, cuspidatum ; but it is at once dis- 
tinguished from the first, with which it grows, by its smaller size and acute 
branch-leaves ; from the second by its thickish branches with the leaves 
irregularly imbricated and recurved ; from the last it is very difficult to 
distinguish it when fresh, but in a dry state this is readily done, for it 
then has the leaves straight (not wavy) on the margin ; male plant very 
different from the female, as follows: 

Compactly cespitose, 2-4 inches high; color brownish-green tinged 
with yellow ; branches very short and thick, ovate-lanceolate, very acute, 
nearly straight, the deflexed ones are closely appressed beyond, but not 
at, the tumid base ; branch-leaves large, orbicular-ovate, rounded at the 
6-12 toothe<l apex, very compactly imbricated, — the cells mostly withont 
pores. — Very diflicult to distinguish from small forms of Sph, eymhifo- 
lium^ var. a, with which it grows. Bogs and wet meadows : Bergen Co. 

8. Sph. molluscum, Bruch. — Was found mixed with, small forms of 
Sph, cuipidaium from about Manchester, and detected by its elliptical, 
never cuspidate nor recurved, branch-leaves, which are not wavy on the 
margin when dry ; those towards the apex of the branches are smaller 
than the rest, but of the same outline (not narrowed as in most species). 
Resembles S, tahulare Sull., but is a more slender plant, with cross-sec* 
tion of leaf as in S, cuspidaium. 

9. Sph. cuspid atum, Ehrh. — Rather loosely cespitose; large and robust 
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or small and weak; oolor whitish and greenish ; stems erect, or spreading, 
5-8 inches long ; branches thickish, none closely appressed ; stem and 
perichaetal leaves not fibril lose ; the latter crowded at the base of the 
lateral perichseth, often inclnding the capsule ; branch-leaves rather large, 
lanceolate acuminate, broadly margined. — Runs into the var. plumoMum. 
— In an inundated peat bog in Bergen Co., there occurs a slender pale- 
green form with loosely spreading and fibrillose perichsetal-leaves, which 
seems to connect this and the var. plumosum with var. laxifolium, 

Var. RKCURVUM. {S. reeurvum Beauv.). — Densely cespitose, robust; 
color pale straw-yellow ; stems erect, 5 or 6 inches high ; branches in fours 
and fives^he 2 spreading ones very uniformly recurved, the 2 or 3 deflexed 
ones closely appressed; branch-leaves small, oblong-lanceolate, strongly 
recurved and conspicuously arranged in 5 straight ranks. Perichaeth 
terminal. Runs into the preceding or typical fortn. — Cedar swamps 
about Manchester. — There is a deep green, loosely cespitose form in Ber- 
gen Co., which seems to connect this var. with the var. laxifolium. 

Var. PLUMOSUM. — Larger than the preceding and much more attenuated 
in all its parts. Sometimes this variety is found scattered and creeping 
on the banks of the small streams in the cedar swamps, when it is much 
condensed, with short, very thick, contorted and much crowded branches, 
giving to the stems an obese appearance, suggestive of huge caterpillars. 
— Shallow water about Manchester.— >Very rare in fruit ; runs insensibly 
into 

Var. ToRaRTANUM. {S. Torreyanum Sull., in MemoirB Amer. Acad. 
Arts and Sciences, new series, iv, p. 174). — This fine variety (it appears 
to be nothing more) and the var. reeurvum seem to represent the two 
extremes of this species, between which there are all manner of inter- 
mediate forms. — Deep water about Manchester. — Probably does not fruit 
except when it occurs in water holes that are partially exsiccated during 
the late summer and early fall months. 

Var. LAXIFOLIUM. {S. laxifolium C. Mlill. Sy^iop. 1, p. 97). — Nearly 
as large as the last and resembling it except in color, which is deep green, 
stem and perichsetal leaves fibrillose except the margins below, the latter 
loosely spreading; commonly sterile, but I have a number of fine fruiting 
specimens from partially exsiccated water holes, in low sandy woods in 
Bergen Co., where this variety is common. 

10. Sph. macrophtllum, Bernhardi. — This species is often found float- 
ing free, and has much the appearance of the var. Torreyanum of the 
preceding one, and c-aunot be distinguished from it when in the water 
except by its blackish stem and leaves. It is very apt to be mistaken for 
a decaying state of that plant ; for, owing to the complete absence of the 
elastic spiral fibre in the utricles of the leaves, it has a characteristic dead 
appearance when removed from the water, and goes into a shapeless 
mass, — feels as if rotten, and resumes its former fine symmetrical outline 
but slowly, if again restored to its native element. — Abundant in the 
ponds in Ocean Co., where only the large sterile form was found. 

New York, January, 1868. 
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Abt, "^"^y — Foreign Oorrespcndence. 

1. On the Seienee of the Intematitmal Exhibition, In a letter from O. C. 
Marsh, B. A., to Profl Silliman, dated London, Nov. 25, 1862. 

Tbk Internationa] Exhibition, which has just closed, contained many 
objects of considerable scientific interest ; and, in accordance with your 
request, I shall endeavor to give a short account of those which seemed 
most worthy of notice. 

In every part of the Exhibition the practical application of Uie resulti 
of scientific research, rather than the results themselves, or thv methods 
by which they had been accomplished, were especially selected for illus- 
tration. Hence, many of the classes, under which the various articles ex- 
hibited were arranged, contained few if any objects that need here be 
mentioned. In the present communication I shall notice briefly the prin- 
cipal points of Class I, which embraced Mining, Mineral products, and 
Metallurgy, and without doubt exhibited a fuller and more instructive 
collection of these objects than has ever before been brought together. 

Gold, — The most striking feature in this division, and perhaps in the 
Exhibition itself, was the immense quantity of native gold displayed. 
The British colonies of Australia, New Zealand, British Columbia, and 
Nova Scotia contributed most of this, yet nearly every part of the world 
sent its representative specimens, and the collection was interesting, as 
fhowit^ the great number of new ^old-fields discovered within the last 
few years, and as indicating the ^most universal distribution of this 
metal. Most of the gold exhibited possessed in itself nothing of peculiar 
interest, and the processes for its separation, which were shown theoret- 
ically and practically, are generally well known. There was, however, 
in the ZoUverein department, a series of specimens (No. 733*) from the 
arsenic works of Beichepstein, in Silesia, illustrating the extraction of 
gold by chlorine water, which seemed worthy of more attention than it 
received. The material used is auriferous roispickel, from which the ar- 
senic is first separated by roasting.' 

Silver, — The silver, exhibited in Class I, possessed few points worthy 
of mention, many of the most important mines not being representedi 
and others very ina<lequately. Some beautiful specimens of native silver 
were shown from the government mines of Kongsberg, Norway, and also 
from the Copper mines of Lake Superior; and a good collection of 
various ores from the Washoe mines of California. Specimens of silve^ 
glance, horn-silver, and ruby silver, from a new locality in Newfoundland, 
were also exhibited. 

Platinum and the platinum-metals. — ^The display of platinum, and its 
associated metals, iridium, osmium, palladium* rhodium, and ruthenium, 
was a marked feature in this class. A case in the British d^mrtment 
(No. 171), containing all of these metals ijn their natural state, most of 
their known compounds, and many illustrations of their practical appli- 
cation, was one of the most interesting objects in the Exhibition, and 

* The numbers refer to the Official Catalogues of the varioos departments. 
' A series of the Reiehenttein specimens illustratintp Plattoer^t prooeM was ez- 
UbUed in the American Exhibition of 1S68, No. 278, Class L 
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deservies particular notice. A single ingot of pure platinnm, weighing 
8200 oances, Troy, was the most conspicuous object in the case, and a^ 
forded a good illustration of the progress which this branch of metal- 
lurgy has recently made in consequence of the researches of Deville and 
others. The fusion of this mass of platinum was effected in an iron box, 
which was lined with small pieces of lime, and covered with a lid of similar 
construction. Two jets from compound blowpipes, using coal-gas and 
oxygen, were directed through the cover upon small pieces of platinum, 
introduced from time to time, and when the whole was completely fused. 
It was rapidly transferred to a mould. It is claimed that platinum ap- 
paratus, made from a solid ingot, will both be cheaper, and less liable to 
lose its firmness of structure on heating, than when manufactured in the 
usual manner, and the case contained a great variety of such articles. 
Among these was a large boiler for the concentration of sulphuric acid, 
an alembic for separating gold and silver by means of the same acid, 
and a pyrometer for indicating the variations of heat in boilers. Each 
of these articles was said to possess, in design and construction, several 
points of superiority over any similar apparatus hitherto made. Other 
objects of interest wore platinum tubes, soldered with the same metal, 
and a sheet of copper, plated with platinum, showing that the many dif- 
ficulties attending the production of these articles have now been suc- 
cessfully overcome. The same case containe<l an ingot of pure iridium 
weighing 21-^ ounces, and a fine display of the natural and artificial 
compounds of this metal, among which were specimens indicating that 
the minute particles of the native alloy of iridium and osmium, formerly 
considered of little value, may be fused together, and thus used for points 
ing ^Id pens as advantageouslv as grains of larger size. Palladiuni, 
rhodium, and ruthenium were also represented by rich series of speci- 
mens, in quantities never before seen. Many other rare and interesting 
substances were exhibited in this case, among which may be mentioned 
▼arious salts of uranium, boron and silicon, fused and crystallized, which 
Deville himself had prepared by the process that bears his name. 

Aluminium. — ^Aluminium, also, was well represented in the Exhibition, 
and can no longer be regarded merely as a curiosity, since it is evidently 
taking a prominent place among the useful metals. In the British and 
French departments, its practical applications were illustrated by a great 
variety of interesting objects. Some of the more noticeable of Uiese 
were philosophical instruments, for which this metal, from its liffhtnesa, 
strength, and difficulty of oxydization, seems so well adapted. Varioot 
alloys of aluminium, with copper, nickel, and other metals, were exhibited, 
and their usefulness illustrated in a great variety of ways. A series of 
aluminium tubes, in the French department, indicated that the difficult 
problem of soldering this metal has been successfully solved. According 
to the exhibitors, zinc was the solder used, and the operation was pei^ 
formed in an atmosphere of hydrogen. 

Mercury, — Mercury and its ores were well represented in various parts 
of the Exhibition, the specimens of cinnabar from Almaden in Spain, and 
from the New Almaden mines of California, being especially conspicuous. 
Lead, zinc, cadmium, nickel, cobalt, arsenic, antimony, and many ores of 
these metais, were also fuUy represented, but the collections contained little 
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of especial interest The display of tin, bismuth, and titaniam was quite 
small, the only representations of the last metal being a few ru tiles from 
the well known Georgia locality. 

Copper. — Copper ores from nearly erery part of the world were exhib* 
ited in this class ; some of the most interesting specimens were very fine 
crystals of the native metal from Lake Superior, boulders of vitreous cop- 
per from a serpentine (" gabbro *' of the Italians) dyke at Monte Catani in 
Val di Cecini near Volterra, in Italy, and a series of the Hungarian gray 
copper ores containing about ten per cent of mercury. 

JVew Metals, — In the French department, the new alkali metals, caesium 
and rubidium, with some o( their salts, were shown ; and also tlie new 
metal thallium,' the latest result of spectrum analysis. Manganese, ob- 
tained by a new process, was the most interesting object in Class I, of 
the Swiss department. 

Iron and Steel, — Iron was naturally the most prominent object in an 
exhibition like the present, and no small part of the building was occupied 
by its various ores, illustrations of its Metallurgy and its applications. 
Although this collection was far superior in many respects to any hitherto 
made, the recent progress it indicated was rather, greater facilities for the 
production and application of this metal, than any new scientific informa- 
tion in re^rd to it The chemistry of iron seems still to remain compar- 
atively unknown. In the British department, some rolled plates for ships 
were fine illustrations of iron manufacture. The largest of these was 13 
tons in weight; and the shattered fragments of those broken in the recent 
experiments of the English government were also exhibited. Dr, Percy, 
the distinguished metallurgist, who directed the experiments, states that 
an examination of the fractures thus made afibrds information in regard 
to the internal structure of iron, which other means of investigation have 
failed to detect, and that thus far the experiments indicate that the softest 
iron possible is most efficacious in resisting heavy shot The exhibition 
contained many fine specimens of steel made by Bessemer's process, which 
seems likely to supercede many now in use. The display of cast steel by 
Krupp of Essen, Prussia, has never been equalled. One of his castings 
weighed 21 tons, and an examination indicated that its structure was uni- 
form throughout 

Coal and artesian boring, — Dififerent varieties of coal were shown in 
great profusion in Class I, but do not require comment The great waste 
of this substance in the usual methods of mining is now attracting much 
attention, especially in England, and processes for rendering the small cual 
arailablefor fuel were abundant in the exhibition. These were either im- 
proved grates, or methods for uniting the fine particles of coal, by heat, or 
by some bituminous cement. The apparatus used in boring through 
strata, in searching for coal, or in making artesian wells, formed an in- 
structive series in the French department It was exhibited by Degous6e, 
author of *' Guide du Sondeur,'^ one of the best works on the subject 

Canadian collections : asterism in Mica. — Among other interesting ob- 
jects in Class I, may be mentioned a collection of the economic minerals 
and crystalline rocks of Canada, sent by the directors of the Geological 
survey. The catalogue describing them is a work of much scientific 

' Ezbibitad by Mr. Crookcs also in the English Department 
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value. In this collection were specimens of a inagnesian mica, or phlog- 
opite, from South Burgeps, which quite recently has been found to ex- 
hibit the rare property of asterism in a remarkable d^rgree. This has led 
to a new examination of the subject, and now this hitherto obscure point 
in optical mineralogy can be readily and satisfactorily explained. The 
asterism of this mica was, I believe, first observed by H. Vogel, of Berlin, 
during a recent visit to the exhibition. On his return he investigated 
the subject in company with Prof. G. Rose, who had observed a similar 
appearance, although much less distinct, in some varieties of meteoric 
iron. Prof. Rose has just communicated the results of the investigation 
to the Royal Academy of Berlin,* and the subject is of such general jn- 
terest that the main points of his paper may not inappropriately be given 
in this connection. 

If a thill plate of the mica from South Burgess be held between the 
eye and a light, there will be seen a large and distinct star, composed of 
six rays, and having the light as its central point Between these rays, 
six others, smaller and much less distinct, may be observed. A similar 
star is seen by reflecte<l light, but this is never so clearly defined. By 
holding Uie mica against the light, and examining it with a magnifying 
glass, a great number of minute pnsmatic crystals can be detected. Under 
tlie microscope these become perfectly distinct, and Vogel succeeded in 
photographing them when magnified 500 diameters. Most of the crys- 
tals arc elongated, fattened prisms, having the broad lateral planes par- 
allel with the lamina) of the mica. Their resemblance to crystals of 
kyanite is quite marked, and it is very probable that they belong to that 
species. Tabular crystals, also, may be seen, which are apparently quite 
different from the prisms. The crystals, with few exceptions, have a 
definite position in the mica, most of the prisms being parallel to the 
sides of an equilateral triangle, thus making angles of 120^ and 60^ 
A few, however, make with the former an angle of ISO**; and occasion- 
ally one is seen which has a still different direction. The general position 
of the crystals is best seen when a low power of the microscope is used. 

Since the minute crystals have this regular position in the mica, the 
asterism is easily explained. It is a mere "trellisapj)earance" (Oitterer- 
scheinung) ; and the rays of the star stand at right angles to the axes of 
those prismatic crystals which make with each other angles of 120°, and 
hence proceed from the center of the star to the middle of the sides of 
the equilateral triangle, with the sides of which the crystals lie parallel. 
As there are a few crystals which make angles of 160** with the former, 
intermediate, and less distinct rays are also observed. If then, a great 
quantity of minute crystals, regularly arranged in a larger crystal, can 
produce asterism, as in this mica, it must appear in other minerals also, 
where this is the case, and probably the cause of the asterism, wherever 
it has been observed, is the same as in the present instance. 

In the same paper. Prof. Rose gave tlie results of his examination of 
the asterism in meteoric iron, and referred to the previous investigations 
on this interesting subject. 

LondoD, Nov. 25, 1862. 

* G. RosR, Ueher den Asteritmus der Krystalle, intbesondere det Olimmert %nd 
det MeUoreUent, Oct SO, 1862. See also Plul Mag., Jan. 186S. 
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3. Correspondence of Jerome Nickles^ dated at Nancy ^ France^ Nov, 2, 

1862. 

Obituary* — Death has late! j made great ravages in the scientific world 
in France. Among those who have deceased since the date of mj last 
correspondence, should especially be mentioned J)e Senarmont,^ who was 
at once a physicist, a mineralogist and a crystallographer : Count de 
Gaeparin, distinguished as an agriculturist, after having sustained an 
important political position ; and Jomard the archeologist and geograpfaet 
and the last survivor of the '^Irutitut WU^ypt,^^ that celebrated institu* 
tion which was formed during the French revolution in connection with 
the Expedition to Egypt. The following particulars may be mentioned 
concerning these three savants. 

Henri Hurran de Sinarmont^ bom at Bron6 (Eure et Loir) Sept 6th, 
1808, died suddenly July 4th, 1862, at the age nearly of 54 years. Of a 
distinguished family, he received a complete ^ucation, having entered the 
Polytechnic School in 1826 which he left to enter the School of Mines* 
In 1848 he was promoted to the rank of engineer in chief of mines, and in 
1852 was elected a member of the Academy of Sciences, in the section 
of Mineralogy, in the place of Beudant For many years he delivered the 
course of lectures on Mineralogy at the School of Mines. The works 
which he has published are numerous and varied, as is well known to the 
readers of this Journal, in which they have often been noticed. 

We enumerate the following titles of his works^ viz. ^^Jfodificatiom 
que la riflexion eur tin miroir mitallique imprime aux rayoM de lumihre 
potarteie!"* ^^Rijlexion^et double refraction de la lumiere par lee crietaux 
douh de Vopaciti mitallique^^ ^' Conductibiliti dee mhstancee crietaU 
lines pour la chaleur.^^ ^ Conductibilite des crietaux pour Vilectrieiti de 
iensionJ^ *^Formation des miniraux par voie humide dans les gites mS- 
talliferes concritionnesj^ ^Formation par voie humide du corindon et du 
diasporeP ^'Propriitis optiques bi-rifringentes des corps isomorphesP 
^^ProprietSs et formes eristallines des Micas" ^^Produetion artificielle 
du polychr&isnu dans les substances cristallisies," **Memoires sur la 
double rifraction,^^ ** Forme cristalline du Silicium." ^^ Modes daecro- 
issement des cristaux et causes de variations desfortnes seeondaires,"^ 

He was also connected as joint author with a great number of reports 
to the Academy upon different questions of physics, mineralogy, and 
crystallography. 

He determined a great number of crystalline forms, which have been 
published by Raramelsberg in his '^ Krystallographische C hemic," and 
has made known in France, by an excellent translation, the treatise of 
Trot Miller on Crystallography. 

De S^narmont was highly appreciated by Btot, who aided him much 
in his career, and left to l\im his sympathy for young students and bis 
aversion to public functions which do not belong to the domain of 
science; withal he was exceedingly modest; elected in 1853 to the posi- 
tion of perpetual Secretary in the Academy of Sciences in place of 
Arago, he declined to accept it :' and upon his death-bed be directed 
that no eulogy should be pronounced at his tomb. He left many uned- 

^ Sm this Journal, [2], xjodr, S04. ' This Jonnal, [2], zvii» 268. 
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ited works which it is proper to hope will soon be published. His last 
labors were the publication of the works of Fresnel by virtue of a com- 
mission with which he bad been charged bj the Minister of Public In- 
struction. He had collected with care the scattered materials and had 
written a great number of explanatonr notes. He had not had time to 
eomplete this work so earnestly waited for by men of science, which how- 
ever will be published ere long. 

Adrian JSUenne Pierre Be Gasparin was bom at Orange fVauduse), 
June 29th, 1788. His father was a celebrated member or the Con- 
vention, and was distinguished at the siege of Toulon. Bonaparte, the 
exile of St Helena, remembered in his will this young commander of 
artillery, who was afterwards a general, bequeathing a sum of money to 
the children of this revolutionary hero. They had no need of it, how- 
ever, as they possessed an ample fortune. 

The savant whom we have just mentioned was at first a soldier. 
Wounded in 1806, in the campaign in Poland, he retired to his home, 
devoted himself to the study of the natural sciences, and became noted 
for his interesting memoirs upon agriculture which obtained for him 
a distinguished position among cotemporary agriculturists. After the 
revolution of 1880, be was successively prefect, peer of France, Under 
Secretary of State, then Minister of the Interior (1886), and lastly Min- 
ister of Commerce and Agriculture. During his progress to power, he 
constructed roads in Corsica, reformed the discipline of prisons, and re- 
placed the chain sang by portable cells. Returning to private life, in 
1840, he resumed his agricultural studies. At this time he was elected a 
member of the Academy of Sciences, in the section of Agriculture, in 
place of Turpin. He devoted himself only to agriculture, and merited 
the title of successor of Olivier de Serres, whose descendant he was by 
reason of the marriage of one of his ancestors with the daughter of the 
founder of French agriculture. 

Among his worki should be mentioned especially his Traiti d^Agri- 
culture (6 vols, in 8vo.), his memoirs upon the multiplication of races, 
upon the contagious diseases of sheep, upon the raisins^ of merino sheep, 
on the culture of madder, and of the mulberry. He made extensive 
investigations in meteorology, especially upon the distribution of rain, 
and published valuable experiments upon solar radiation. He died at 
Orange, his native village, the 7th of September, 1862. French agricul- 
turists have already commenced a subscription for the erection of a statue 
to his memory. 

Ed, Franpoie Jamard was bom at Versailles, Nov. 22, 1777. He left 
the polytechnic school in 1794 and entered as geographical engineer 
in the scfibol of surveying, {Beole de Oiographie du Cadastre). At the 
age of 21 he joined the expedition to E^pt At the commencement of 
the campaign he took part in forming a topographical plan of Alexan- 
dria, measured and drew the less known monuments under the direction 
of Monge, read upon this subject various memoirs at the Institute of 
Cairo, and collected, in company with the savants and artists chosen for 
this scientific mission, the materials which have been incorporated in 
numerous works. On hb departure from Egypt, contrary winds having 
detained him in the Archipelago, he took the opportunity to explore the 

Am. Joub. Sct.— Sbooitd Ssbixs, Vol. XXXV, No IOI—Maboh, 1868. 
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Jboian Iftles. HftviDg been engaged on the ^ DeMcription de VEffypU^^ lie 
afterwards became secretary of the coromiaaion appointed to publUh the 
labors of the Egyptian Institute, which was important chiefly by reason 
lof the interest which it inspired for Napoleon, and because moat of its 
^nembers became distinguished men. 

In 1826, after much effort, he succeeded in establishing the E^ptian 
school of Paris. Every year the Egyptian government sends to Paris a 
certain number of young men to pursue their studies. The Viceroy of 
Egypt, SaVd-Pacha, IS a graduate of this school. In 1828 Joroard was 
appointed administrator of the Biblhtheque for the new department of 
l^eo^raphy and traveU, and was at the same time chai^ged with the organ- 
.uation of this service, an organization of great advantage to history, 
science, commerce and travels. The n)ost of the works of Jomard relata 
to geography, of which they include all branches. 

Fublication of the works of Luvovsier. — It was in 1836 at the College 
of i*rance, in the course of his celebrated lectures on chemical philoso- 
phy, that Dumas undertook, as he says, .the solemn engagement of col- 
lecting and publishing the complete works of Lavoisier. Since that time 
he has never ceased to be occupied witli thw idea; searching for docu- 
ments in the papers of the family of Lavoisier, in the collections of auto- 
graphs of various amateurs, and in the registers of the laboratory of 
,tho founder of chemistry. Dumas has succeeded in producing a com- 
plete work, full of new documents, as we have already mentioned, in our 
correspondence of the month of April, 1861, vol. xxxii, p. 00. 

The funds for printing it have not been wanting : on the one hand 
the French booksellers could not do better than to undertake the publi- 
cation of this work ; on the other, the family of Lavoisier demanded the 
honor of publishing this monument to his memory ; the city of Paris 
also claimed the same honor, and the Minister of Public Instruction, 
in the name of the state, claimed the right of paying this sacred 
debt of science to genius and misfortune. OoDsequently, die works of 
Lavoisier will be published at the expense of the government, but the 
family of ^the illustrious chemist add to the first volume a portrait of the 
philosopher. 

The volume about to be published is the second : it contains 61 me- 
moirs of Lavoisier composed during 22 years comprised between tlie dates 
of 1770 and 1702. ** These are," says Mr. Dumas, " tlie memoirs char- 
acteristic of his work. After a careful examination I have resolved 1» 
arrange them in their chronological order giving to each its proper char- 
acter and nomenclature, and to avoid adding, without the mosi; absolute 
necessity, the least note to a text which in its admirable cleamees bad no 
need of annotation.'' 

The note froin which we cite these quotations was read lately by Du^ 
mas to the Paris Academy of Sciences. It is full of new and unpub- 
lished details in regard to the scientific life of Lavoisier, and a most inter- 
esting appreciation of his f>ervices. The reader will find it in the Compku 
Rftidua for Sept 20th, 1802, pp. 526-528.' ' 

* In the sesnon of the Academy Nov. 10th, Beoqnerel communicated a notice of 
> number of maiiuscriptt of Lavoisier ditoovtred in the pablic library of ibe city of 
Orleans by L(»i<elell, tlte librarian ; h» enumerates and aoalyoM the jdiief of tbosa 
documeuti, treating of political ecool^my, (ff canals, of the junction of th^ Loire to 
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Ozone end Nttroue Acid. — Fhntkm of Nitrogen in Plants.* — For wm% 
time we have observed a certain change in the results of the labors of 
Schonbein. Where once he recognised only ozone he discovers now only 
nitrous acid or nitrite of ammonia. We are far from denying the ini« 
portance, utility and scientific bearing of the researches of* the learned 
chemist of Basle. Bui as one becomes somewhat acquainted with this 
subject it is evident that Schonbein has done iustice tardily to those who 
have preceded him in this question* Of thiri number is T. Sterry Eunt| 
who, as our readers will remember, loug since bbowed that nitrite of am* 
inonia may be formed by means of nitrogen and water (this Journal^ 
[2], xxxii, 109)« and thus led the way to a new theory of nitrrfication. 
This is what l^ettger arrived at, who first announced that nitrite of am* 
monia is a constant product of all combustion in the air. 

The important discoveries which Sehdnbeiu has since made, and which 
are explained in the Journal fur Prakt. Chemiej Ixxxvi, 120, and in the 
Jowrtud d$ Pharmaeit it de Chimie^ xliand xlii, fully show that this 
point was entirely developed by T. Sterry Hunt, and became thus the 
occasion of objections which have been frequently made to the employ- 
ment of paper saturated with starch and iodid of potassium (or ozon* 
ometric paper) for determining the presence of ozone in the air. Since 
by the sole fact of the evaporation of the water an appreciable quan* 
tity of' nitrous acid or of nitrite of ammonia is produced, and since this 
product is increased when the water contains calcareous substances, it is 
evident that tlie coloration which is observed upon the ozonometric paper 
whieh has been exposed to moisture in contact with air does not indicate 
the presence of ozone, bnt only the greater or less energy with wbicb 
the nitrite of ammonia is produced 'during the evaporation of the water 
which moistens the sensitive papen 

Another point of the highest importance which follows from these 
researches relates to vegetable physiology, viz., the assimilation of nitre* 
gen l«y plant*. This great question, which has been for some years so 
vigorously debated in Prance, and over the whole world of science, and 
which experiments tend to resolve affirmatively, the last researches of 
Schdnbein elucidate by a fact previously unnoticed. Nitrite of ammonia 
is formed simply by the evaporation of the moisture collected by the 
leaves of plants {Journal de Pharmade ei de Chimity Oct 1862, p. 840); 
it is also formed every time that a body is burned in the air (Boettger 
confirmed by Schdnbein) ; in the same manner its production accompanies 
a great number of chemical reactions, when they take place in the pre»» 
ence of air. 

We thus find more sonrces of AmONOj than are necessary to ex*» 
plain the important' fact, discovered by Boussingault,* of the nitrifica^ 

the Eure and to the Seine, on navingt' banks, assumnce, Ac He ends by the ex* 
clamation ** Honneur au grand diimMe! lionnear au grand citojcn 1" 

Abb6 Hoffnio remarks in ConmoM (Nov. \A\ *it was not difficult to tee that this 
esmmunication annoyed M. Dnmaa, who considered blroself alone entitled to explore 
the rich mine of the inedited works of Lavoisier.' 

* An abstract of Schonbein** results has alrea<ly been given on p. 11 1~118 of tliis 
volume. See also beyond, HunCs note of reclamation on this discovery ; also Pro£ 
Hunt'n correspondence, p. 291 (beyond). 

* See hb work entithsd, ''AgranamUt CkUnif AgrieoU ei PkyHologie.*^ See also 
tbU Journal, [2], six, p. 409. 
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tion of fidlow land, to aeoount for the origin of nitr<^;mi in plants which 
have been raised out of contact with sources of .ammonia.' 

In a similar way we can explain the sonrce of nitrogen in mvoo- 
derms, without supposing the intervention of a peculiar property of these 
cryptogams as was done recently by Jodin, a physiologist who ob- 
served that solutions containing sugar, tartaric acid, glycerine and phos- 
phates, and free from nitrogenous compounds, organic or mineral, were 
yet able to produce rich mycodermic vegetables containing in the dry 
condition 4 to 6 per cent of nitrogen. 

Enclosed in tubes hermetically sealed, in presence of an arUficial at- 
mosphere of oxygen and nitrogen, we easily show, says Jodin, a yery 
notable absorption of nitrogen, and this absorption continues, within cer- 
tain limits, even when the liquid contains an appreciable proportion of 
ammonia or of an albuminoid substance, such as milk. The absorption 
is measured by the development of vegetation. This absorption of ni- 
trogen is explained by the formation of nitrite of ammonia which, as 
Schdnbein has shown, always takes place in these conditions. The my- 
codermic plants are able to facilitate it by reason of their avidity for the 
salts of ammonia, which they take up in proportion to their production, 
and constantly fineeing the soil they maintain it in a condition to form 
new proportions of nitrites. 

The process employed by Schdnbein to detect the presence of nitrous 
acid consists, (as is well known,) in the use of a solution of sjbarch con- 
taining iodid of potassium, which he pours into the liquid to be exam- 
ined, and to which he adds a little very dilute sulphuric acid. We may 
observe that this reaction serves quite as well to recognize the presence 
of ozone, chlorine, bromine, or iodine, as of aqua-regia, hypochlorous, 
or hypobromous acid : in fine, that, without wishing to throw any doubt 
upon the resulte obtained by Sch5nbein, we may still inquire whether 
it is proper to attribute to nitrous acid all the colored reactions produced 
in starch. For example, Schdnbein admits that both the mortar of old 
walls and urine contain great quantities of nitrous acid {Joum, de Pkar- 
maeie et de Chimie, xli, 431), but it is sufficient that these substances 
contain chlorids, which is a constant fact — and frequently also nitrites. 
In presence of sulphuric acid, the alkaline chlorids give chlorohydric 
acid, which, with nitric add, also set free, produces aqua-r^a, the action 
of which upon iodid of potassium is well known. 

Since this objection was presented to Schdnbein (who formally re- 
jected it), he appears suddenly to have taken it into consideration, for 
now he does not know whether the nitrous reaction produced by urine is 
due to the nitrous acid which it contains as such, or whether the aqua- 
regia is produced as we have just suggested. — (See Journ, de Pharmacies 
for November, 1862.) 

EUctro-rMtallurgy, — A new kind of industrial Fainting. — This new 
kind of painting, which is just now being applied to many monuments 
recently constructed in Paris, was invented by the artizan who estab- 
lished in France the eleetro-metallurgy of copper, Mr. Oudry, who, by a 
yery simple process, has succeeded by the aid of electricity in covering 

* On these questions see also "ZepoM faitet d la SoeiStS Ckimipie de Parii tn 
1861," p. 188, ic Pfiris, chex Hadiette. 
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tUtiMB and other ornamenia in iron or brais with a thin layer of oopper. 
One of his last works w^s the galvanic ooppering of the monumental 
fountains in the Place de la Concorde, Three months sufficed him for 
coyerin^ 190,000 kilograms of iron with a layer of copper two piillime- 
tres in wicknees, weighing nearly 16,000 kilograms. Persons who know 
that iron rapidly oxydizes in the presence of a layer of copper which 
covers it ffalvanoplastically would not anticipate very great durability for 
these works of art They will have a dififerent opinion when they know 
that the layer of galvanoplastic copper is nowhere in contact with the 
nucleus 6{ iron, and that the two metallic surfaces are completely isolated 
from each other by a kind of varnish or glazing, which is applied with a 
brush and which dries very rapidly by reason of the benxme which it 
contains. The real novelty of the process consists in the application of 
this enamel and in the means employed for handling easily the huge 
pieces of metal on which the c(^per is to be deposited. 

It is well known that the glazing is rendered a conductor by a layer of 
graphite. The piece to be coppered is plunged into the bath of the sul- 
phate (^ copper and there acts as the n^^tive metal ; it is connected 
with the zinc pole or positive metal contain^ in porous vessels filled with 
acidulated water ; these porous yessels are also placed in the bath. The 
whole as we see is an inversion of the pile of DanielL Frequently also 
the porous vessels are replaced by bladders. The coppering of the two 
monumental fountains at the Place de la Concorde required the employ- 
ment of 5700 bladders. 

When the layer of varnish is well applied there is no danger of the 
oxydation of the iron. It is thought that a greater difficult;^ may arise 
from the unequal expansion of the two metals. The coefficient of diU- 
tion of cast iron is 0*00111, while the coefficient for copper is 0*00171. 
Although this danger is exaggerated, we should remember that the gal- 
vanoplastic copper is very porous. The copper is also very friable and 
easily pulverized. It is with this copper, reduced to an impalpable pow- 
der, that Mr. Oudiy has effected his new style of painting ; the powdered 
copper is dififused in varnish prepared in benzine, which serves for a coat- 
ing to the brass or iron which it is proposed to cover with copper by 
this process. 

As we see, the preparation of this color is not difficult, and it is pre- 
pared without very great expense. It is easily applied to wood, plaster, 
cement, brass or iron, and also to the hulls of ships. It forms a perfect 
eovering, dries rapidly, and takes an agreeable lustre susceptible of re* 
ceiving, by meano of chemical agents, the tone of bronze, bright or dark, 
yerd-antique, or Florence green, which has never before been communi- 
cated to pure copper. Ornaments in brass or statues in plaster, when 
painted in this manner, lose none of their most delicate details, and they 
assume completely the appearance of objects in bronze. Even statues 
in plaster appear to resist remarkably inclement conditions of the atmos- 
phere. Oudry has recently mingled with his glazing colors having a 
basis of lead, zinc, or other substances commonly used for painting build- 
ings, and he has learned that this substitution may be made with ad- 
vantage. Painting with the glazing, which at Paris they call metallic 
painHng because it contains a small quantity of porphyrized copper, dries 
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more rapidly than the old kind of iiaint, after the second day it cemes 
to emit any odor, and furtliermoreit presents a very fine grain and shines 
with vivid brightness. Sinoe by reason of the discovery of nitro-benzine 
and aniline the price of benzine has considerably advanced, Oudry has 
oommenced to use instead the minernl oil which Canada and Pennsyl*^ 
vania send to Europe in such great quantities. This new employment, 
if it becomes general, cannot fail to dethrone oil of turpentine and the 
drying oils. 

By mixing the powder of galvanoplastic copper with certain fatty oils, 
Oudry obtained very beautiful groens of varied hues. 

Oxygen Ocu to counteract Gan^ene, — In our last comraunicjition we 
referro<l to the satisfactory results obtained l>y the use of carbonic acid 
ffas in the treatment of obstinate ulcers. In the Hospital Hotel Dieu at 
Parts, experiments have been made which induce the belief that it is pos* 
sible to cure gangrenous limbs by exposing them to an atmosphere of 
oxygen. The following circuinstaii(ies have led to these experiments. 
Quite recently a young physician, in a thesis submitted to the Faculty of 
Medicine, put forth this opinion that ^ Gangrene consisted essentially in 
the diminution or absence of the oxygen necessary to the integrity of the 
life of a tissue" The author of this proposition, Maurice Raynaud, de- 
duced it from chemical analyses of gangrenous parts. 

Upon this conclusion. Dr. Laugior, Surgeon-in*obief at JBotel Dieu^ 
bases the treatment under consideration. At the very time when be read 
the thesis of Dr. Raynaud, he had a case of spontaneous gangrene under 
his care at Hotel Dieu ; the idea occurred to him to exix»se the gan- 
grenous parts to 'an atmosphere of oxygen* The patient was 75 years of 
age; the disease was seated in'one foot, one toe being already mortified; 
the skin upon the small part' of the fbol was painful and altered in color, 
and the foot itself even in danger of dfetruction. The member >viis placed 
in a simple apparatus which was arranged to disengage oxygen continu- 
ously without requiring to he renewed. In a very little time, says Dr. 
Laugier, the gangrene was arrested, ftnd the parts menaced returned to a 
healthy state. The eschar upon the toe disappeared little by little, a 
oioatrix formed and the disease was cured. 

A second experiment was made in the same hospital upon another 
patient also 75 years of age. A rapid change took place in the condi- 
tion of the ulcer which promptly advanced to a cure. 

If these facts are confirmed in other cases of spontaneous gangrene, 
this observation will prove of great service to humanity, and a new proof 
of the advantage to physicians from the pursuit of chemistry. Tiie fol- 
lowing fact, taken from the works of French physicians, shows that what 
is here claimed for chemistry may also be affirmed of natural history. 

TreatfiMni of Tubercular Leprosy^ or the Red Disease of Cayenne.-^ 
About 80 years ago. Dr. Guyon, residing in a tropical country, was a 
witness of the liveliest anxiety of a family in which the elder son, from 
ten to twelve years of age, became affected with tnbercnlar leprosy 
developed spontaneously. A son and a daughter still remained to th« 
parents^ ur* Guyon, having been requested to examine the young 
patieots, recognized upon their little bodies indications of the dreaded 
disease. These indications comisted io roseHredepotft upon tbe^ skiOy 
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with iDtODsibili^y. This was the red-dtMOH of Cayenmt, the first stMe, 
within the tropics, of tubercular leprosy. As be was reoiiDded of wis 
terrible disease, Giiyon advised to remove the young patients from the 
infiiience of the climate, and to send them as soon as possible to France, 
basing his opinion upon a well known fact in natural history. 

The Rid DUeuie of Cuymm is said to be a product of the coantry : 
it ought then;fore to happen with this disease as with plants of the same 
country, the seeds of which when transported to France do not develop, 
although some of them may germinate. 

The afflicted family were in affluent circumstancea, and their decision 
was soon formed, they settled their affairs and removed to France. This 
took place in 1826, and what was the result? Just what had been ao< 
ticipated. The disease was not indeed healed, for the marks which 
already existed remained tm they were ; but its progress was arrested 
and the spots did not increase in extent Becoming adults, the two 
young people were married, and both had children, of both sexes, with- 
out tbe occurrence of anything extraordinary in regard to the health of 
either. 

Preurvaiion of Wood,^-l% has long been known that wood may 
be preserved by carbonizing its surface, and in the country this method 
is genei-ally adopted when piles or posts are planted in tlie eartli, becaos* 
that wood thus treated very completely resists the action of both air 
and water. At the commencement of the present century, BerthoUet 
proposed to carbonize the interior, of casks designed to contain portable 
water for the use of mariners, but he did not succeed in any prompt 
and sure method of effecting this carbonization in a uniform manner. 
Such a method has now been discovered and its application in govern- 
ment vessels is commenced. 

The process of Mr. de Lapparent, consists in directing, against the 
surface of wooden structures to be preserved, a jet of inflammable gat 
which bums the wood to the depth of about one fourth of a millimetre. 
The operation is performed in the interior as well as the exterior of 
cas^ks after they are entirely set up and ready to be cased. 

[The jet. which is best adapted to this purpose is that known as Dan- 
jell s jet, the coal gas being in the exterior envelope, and the air from a 
smitli^s bellows being blown through the interior pipe. I have repeated 
Mr. Lapparent^s process with satisfaction, and have advised its adoption 
in the American iron clad Navy. — s.] 

In localities where illuminating gas is net available Lapparent recom- 
mends to use the ** water gwt^^^ obtained by passing a current of vapor 
of water over incandescent charcoal, which burns by depriving the water 
of oxygen and gives off hydrogen and oxyd of carbon, which in the 
absence of a gasometer arc conducted directly to the point where the 
charring of the wood is to be performed. 

An idea may be obtained of the economy of this application from a 
oon^iideration of the fact that war vessels require for repairs of water 
casks after five years' service H of the cost of their constmction. 

The Orleans railroad company have already applied this process to 
the preservation of railroad-ties. 20 kilometers of such ties have 
akeady been laid down, and we shall soon learn the resiilts. Finallyt 
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the gorernment of Holland have made use of the same proceee for car- 
bonizing timbers 5 or 6 metres in length, designed to be bnried in the 
earth for strengthening the dykes, which in that country require con- 
tinaal repairs. 

The ikramie Arts of the London ExhibUion. — For the following 
review we are indebted to Mr. Salv^tat, director of the manufactory of 
Sevres, and member of the Jury of the Exhibition. One general fiict| 
he remarks, is presented by the Exhibition of 1862, and this fact is ob- 
served in the ceramic products as well as in very many others. 

France, skillful in details, does not possess that happy talent for 
practical application which we observe m the Anglo-Saxon race, with 
their abundant resources, perfect workmanship, admirable fabrics, and 
industrial organization. But we find in England few of the novel ideas 
of which such a suggestive collection is crowded into the Ceramic Courts 
of the French. 

In the French department, we find numerous exhibitors who, in differ- 
ent ways, are engaged in producing ornamental ceramic objects by the 
application of fine arts to manu^tures, but they are deficient in certain 
practical notions of technology so fully developed by English manufac- 
turers. Artistic taste has however increased in a surprising manner in 
England since the Exhibition of 1851. Messrs. Minton, Copeland and 
Wedge wood, have shown with what rapidity change is possible in that 
country which some have represented as entirely destitute of artistic 
tendency. 

Some improvements which French industry has introduced into the 
ceramic art are worthy of mention. 

To the Imperial manufactory at Sevres is due the development of 
processes by the aid of which objects are formed of an entire piece in 
colored porcelain mass decorated at a high temperature without re- 
peated bakings. 

The number of metallic oxyds which it is possible to introduce into 
the mass has, as a consequence, considerably increased, and substances 
have been added capable of correcting the excess of fusibility of the clays 
thus colored. Again, it has been found that the action of the oxygen in 
flame and of the products of incomplete combustion modifies the shade 
of the clays, and produces with one and the same material very different 
colors. Thus, with the oxyd of chromium in a reducing atmosphere a 
blue shade is obtained, while with an oxydizing atmosphere a green color 
is produced, showing ruby red in the light With the oxyd of uranium, 
in an oxydizing atmosphere, a pure yellow is brought out, and hues 
varying from reddish brown to black in the reducing atmosphere. 

I would also call attention to the successful efforts made in the 
manufactory of Bordeaux to replace the old potter^s wheel by mechan- 
ical means. 

The art of brilliant gilding, whereby the cast leaves the mould with 
a metallic lustre without recourse to burnishing, has been largely devel- 
oped at the hands of its discoverers, the Messrs. Dutertre. The discov- 
ery of other metallic lustres made by Messrs. Gillet and Brianchon ; the 
application of chromo-lithoffraphy to the decoration of pottery; the em- 
ployment of a vacuum, or of compressed air, to obtain perfect impressions 
m moulds, are equally interesting results, honorable to Frendh mdustry. 
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^The employment of chromo-lithojpraphy appeared, it ia trae, in the 
eihibitions of Spain and of the ZoUverein. Bat it should be stated that 
at Seville it was introduced under a license from a French patent, and 
that in Germany the specimens exhibited showed the application of the 
art to be in a rudimentary condition." 

Mr. Salvetat remarks also that the English exhibitors have produced 
a new ceramic composition which is a perfect imitation of ivory. The 
process of its manufacture has not been made known. 

Bihltography ; Recent publications by Haohbttb <fe Co., Faris« 

Xe;ofU dB CMmie et de Phynque PrvftukM tn 1861 ^ /a BwiiHk Okkmiqw d» 
Poru.— 'These l^Bctures belong to the eeries which we noticed last year, and they 
have met with the same soooees, for the lecturers have treated only of sn^ects in 
which they have made extensive researches and important discoveries. The fol* 
lowing are the subjects treated : 

On the fusion of platinum and the production of high temperatures ; by Mr. De* 
bray (the associate of St. Claire Deville). 

On thetoptical study of sound ; by Mr. Lissajous. 

On nitrincation and uses of nitrates in vegetation ; by Mr. G3o^ 

On the luminous effects resisting from the action of light upon different bodies ; 
by E. Becquerel. 

On the organized corpuscles which exist in the atmosphere ; being an examination 
of the doctrine of spontaneous generation ; by Mr. Pasteur. 

Entretient Ibpulairea d VAttociation Rlytechnique: 2nd series, 1862, in 12mo. This 
volume contains a series of lectures delivered by Bablnet upon the physics of the 
globe. — Geofih>y St. Hilaire, upon acclimation. — Bouchardat, upon the abuse offer* 
mented drinks.— Perdonnet, upon g^reat inventions.— Homberg, upon the bleaching 
of linen. 

Br^ffueL-^Jfanvd de TSUgmphie Electtique, 4th edition, 1 vol. in 13mo, with figures, 
1862. This volume is divided into four parts. The first contains the principles of 
Physics indispensable to the study of telegraphy. The second, the arranjgement of 
the apparatus most frequently employed. Third, the study of telegraph Imes, aerial, 
subterranean and submarine. Iburth^ applications of electricity connected with 
electric telegraphy, such as electric clocks and domestic annunciators. 

Mr. Br^guet, who is a member of the Bureau of Longitude, has under his direction 
all that relates to electric telegraphy, and to accurate apparatus in which elec- 
tricity plays a part ; his book has therefore an importance perfectly legitimate. 

Mayer et Pienon. — La Photographie coneiddr^e comme art et comme Industrie, 1 voL 
in 12mo. Mayer and Pierson are the photographers who by their beautifUl works have 
recently caused it to be decided that photography is an art^ and that therefore It 
has in. its sphere the same claim as the painter at his canvass and the sculptor at his 
statue, llieir book does not give all the details of the photograph business, but 
It gives definite directions in r^^ard to the manner of placing objects in such a man- 
ner as to make them appear to advantage. They also give interesting details of the 
early history of photography and its relation to Daguerre and Niepce, and finidly 
they close with the hutory of the grand civil suit which resulted in giving aid to 
photography and in causing photographs to be received in the exhibition of works 
of art. 

Aug. DupeyraL— Canal Maratime de Junction de V Ocean d la Mediterranie^ a brochure 
In 8vo.— Here is the complete realization of an Idea of the 17th century, to wit : to 
unite Bordeaux to the Mediterranean, so that ships of large tonnage may*9e relieved 
from the necessity of going around Spain by way of the Straits of Gibraltar. This 
idea is now important as following the cutting through of the Isthmus of Suez, and 
will thus serve to bind together the West ancTthe Orient. 

Ach. FVXias.—Oeographie Physique et JMitique de VAlaerie. 1 volume In 12mo.— This 
work, which gives important details of statistics, closes with a geographical and 
historical dictionary of all the localities belonging to this French province. 

SediUoL—Hitloire des Arabes, a volume 12mo with one plate. The subject of Alge- 
ria is ably treated In this book, in which the author proves that the Arab race was 
much better fitted for the pursuit of mathematics, geography and astronomy than 
the Hindoos or the Chinese ; he has taken this nation at Its origin, and has studied it 
with care in the different phases of its existence. 

Ax. JouB. ScL— Sbookd Skbibs, Vol. XXXT, No. 101— Mabch« 1868. 
35 
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Zadevi'lioehe-^VriiU det Baim AviMinM, ft brodmre In 8vo. The sothor decides 
in fovor of this unity, after ft profound ezaminfttion of the moral nftture of man in 
connection with an examination of phyAical fiicts wliich have been demonstrated by 
different observers. 

CKMu»9eL^HeUrog4nAe(m€UnSraH(mapmtem/ie^\si4/^i^^ Mr.Mussetis 

ft greftt partisan of spontaneous K^ixtenalon, which he supports by obsenrations 
which he lias made with care in common with Joly of Toulouse. 

By H. Bossahob, Quai Voltaire, 25, Fftrls. 

AchUU JMem,— Carte Agrancmiqm da JBnviront de Barin^ 1802.— For some time past 
they have undertaken, in France, to represent the regetable world and its com- 
position by special clmrts called Oartet Agronomiqttea. The chart which Delesse 
nas made of the environs of Paris has a special interest because it makes known 
more completely the Parisian soil recently so deeply explored for the sake of the 
qnarriee ot building stone which it contains. One peculiar feature of this soU is 
that the auarries are all in the valleys or upon the slopes of the hills, while the tope 
of the hills are sandy. The three elements of arable soiL the calcareous, the clavey, 
and the sandy, are largely represented In the soil of Paris, while the proportions 
vary considerably. These proportions are dearlv shown in the chart of M. Delesse 
by the aid of well selected colon. [We acknowledge the reception of this brochure 
from the author.~-JUii.1. 

JBifftner de Chattcouti<n8,^yi8 Tefluriq9te,—Th\B work consists of a natun#classifica- 
tion of simple bodies as well as of organic radicals, effected by moans of a system 
of * helicoid * and numerical classification. This classiflcaUon which depends espe- 
cially upon the physical properties of bodies, conduces, very frequently, to results 
which accord with chemical observations.^ It was thus that the place of rubidium 
was marked upon the helix of M. de Chancourtob before that he knew the physical 
properties of this metal ; so also the simple bodies which we have named semi-met- 
als (Journal de JPharmacie^ xl, p. 28) and which as we have seen form a class by 
themselves, appear in the table of M. de Chancourtois under the name of inter- 
mediate bodies, results to which M. de Cliancourtois has been led from considera- 
tions totally different fk*om our own. The same considerations led him to double 
certain eouivalents, such as C, O, 8, Se, Te, &c.. Just as has been done in the nota- 
tion of Geriiardt. These parallel coincidences are certainly not accidental, they 
reveal a Aindamental law or which the ** via tellurique^^ appears to give the key. 

A. Schetirer-Kestner. — Prineipe$ EUmentairea de w Th^orie Chimiqite dee Typee Ap- 
jAlquie aitx Oonibituuione Organiquee. — ^The leisure imposed by a political imprison- 
ment has given to the author, a young chemist ftiU of ardor, the idea of mining 
for the chemical theory uppermost in his mind a sort of catechism for the use of 
persons who desire to become acquainted with this theory, deduced from the labore 
of Laurent and Gerhardt, of Dumas, Wurtz, Hofltaian, Williamson, T. Sterry Hunt, 
Ac This theory is explained with great clearness and supported by numerous 
examples. 

Bou8einffatdt,—Agr<momie, CMmie Agrieole «f FfiyeMogie^ tome 11. — This second 
volume Is occupied for the most part with the great question of nitrification, and 
the assimilation of nitrogen by plants. All these questions are examined with the 
well known talent of Boussingault, and all lead invariably to this conclusion, that 
If plants derive nitrogen from the atmosphere It Is not taken up in the form of 
nitrogen gas. Upon this subject the author cites numerous observations made by 
Messrs. Ijhwcs, Gilbert, and Pugh. 

if. Laurent— Theorie dee Sirien, — The name of the author and the title of the work, 
lead one to suppose that he rcfere to the homologous series ; this is an error. The 
work is devoted to mathematical analysis and the application of this theory to the 
calculus of transcendental expressions. It was at the polytechnic school, which he 
he lias lef^that M. H. Laurent composed this valuable work. Oar readers will learn 
with pleasure that this young mathematician is the son of Auguste Laurent, the 
great chemist, whose biography we have given in this Journal, (pj, xvi, p. 103). 

/. IHckUe.-~TheoTie Pfiynimie dee Odeure et det Saveure. A brochure in 8vo, 1802.— 
The author has taken the idea of this work from what has been previously stated, 
(this Journal, [2], xxviii, p. 427). This question, at once so interesting and so little 
studied, has in the new work been thoroughly examined upon theoretical coneldera* 
tlons and also experimentally. 
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3. CWeipom^ence 0/ T. Stbrbt Huirr, Fil.& (In a letter (0 the Editors, 
dated Montreal, February 1, 1863.) 

Gentlemen^ — You have given, on page 113 of this volume, an abstract 
of Schdnbein's and Bdttger's important observations upon the formation 
of a nitrite with ammonia, at the expense of water and atmospheric ni- 
trogen. May I beg of you, as an important part of the history of this sub- 
ject^ and especially as an explanation of the theory of the reaction, to 
reproduce from the L, E, and D, Philoi, Magazine for January, 1 863, the 
following translation of a note On the nature of Nitrogen, arid the theory 
of Nitrification^ read by me before the French Academy of Sciences, on 
Uie 15th of last September, and published in the Comptes Rendue of 
that date (p. 460). My object is to claim for myself the new theory of 
nitrification, which 3ch6nbein seeks to found upon his recent experiments, 
and which I published nearly two years since. It is in reality but a nat* 
ural deduction from my view of the double nature of nitrogen, as the 
nitryl of nitrous acid, which I have maintained since 1848. 

I am not aware whether ray announcement of the production of ozone 
from permanganic acid, a discovery which is claimed both by Schonbein 
and Bottger, is anterior to that of the last named chemist My own 
notice of it, which appeared in this Journal for July 1861, (vol. xxxii, 
p. 109) was dated and sent to you in Jan. 1 86 1. (You are aware that the 
date of 1860, there assigned to it, is a printer's error.) The observation 
however has not the merit of great originality, for I was led to it by a 
remark in GmelinU Handbook (Cavendish Soc. Ed., iv, p. 211) pub- 
lished in 1850, where Forchhammer's remark, that permanganic acid 
evolves ** an electrical odor,'' is cited, with a suggestion that this may be 
due to ozone. 

In two notes to my paper on petroleum (this vol., pp. 158 and 162), I 
have had occasion to call attention to my long since published views, on 
the equivalents of carbon, oxygen, etc., and on the constitution of gelatine 
and the albuminoids. These, after many years, are being resuscitated, 
and, like my theory of chemical types, are making progress in the scien- 
tific world. In this connection I may be permitted to express my satis- 
faction that the Kantian doctrine of the interpenetration of matter, which 
I set forward ten years since, as lying at the basis of a true chemical 
philosophy, is finding an exponent in Mr. Charles Peirce, whose paper on 
The Chemical Theory of Interpenetration appears in the last number of 
your Journal. See, on this subject, my paper On the Theory of Chemical 
Changes^ which appeared in this Journal for March, 1853, (vol. xv, p. 226,) 
and was reproduced in the L. E, and D, Philoe. Magazine^ and in a Ger- 
man translation in the Chem, Centralblatt, See also my Thoughts on 
Solution^ (vol. xix, p. 100), where, while still asserting interpenetration, 
I say that Kant's definition of chefnical union ^involves a mechanical 
conception, and is therefore inadequate. That of Hegel, in which chem- 
ical combination is said to be an identification of the difierent, is how- 
ever completely adequate. His process involves an identification not 
only of volumes, (interpenetration, mechanically considered,) but of 
the specific characters of the combining bodies." See this doctrine 
taught by Stallo, Philoeophy cf Nature, p. 87. See also my objections 
to the Atomic hypothesis, in a note On Atomic Volumes, read before the 
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French Aoadeniy in 1855, (Oomptes Bendus, xli, p. 77). The mechani- 
cal and material hypothesis, which belong to the infancy of the chemical 
and physical sciences, are gradually being repudiated, and these sciences 
themselves placed upon a philosophical basis. I shall be happy to believe 
that I have contributed to spread more just philosophical notions among 
modem chemists. 

" In 1848 1 8ug<srested that free nitrogen is the nitryl of nitrous acid, NHO4, 
NH3 — H404==NN, corresponding to the nitric nitryl, NNOj, and to the 
phosphoric nitryl, PNO3 {American Journal of Science^ [2], v, 408; vi, 172; 
viii, 375). It might then be supposed that, Ilka these two bodies, nitrogen 
should under favorable conditions fix H4O4, and regenerate nitrous acid and 
ammonia. In April 1861, I published a note in * The Canadian JowmaV of 
Toronto, in which it was said that the spontaneous formation of these two 
bodies, bv the combination of atmospheric nitrogen with water, would serve to 
explain the production of ammonia, so often remarked in the presence of air 
and reducing agents, and also the formation of nitrates in the experiments of 
Cloez, without the intervention of ammonia, and at the expense of air and 
water in presence of alkaline matters {Comfia RenduSf Ixi, p. 1351 

The simultaneous production of ozone and an acid of nitrogen by the elec- 
tric spark, and during the slow oxydation of phosphorus, may be explained by 
the power of active oxygen to oxydize ammonia, thus setting free the acid of 
a small portion of regenerated nitrite of ammonia, and even, in accordance 
with the observations of Houzeau, carrying its oxydizing action so far as to 
acidify the nitrogen of the atom of ammonia. Certain of the reactions at^ 
tributed to ozone would thus, as many chemists have already maintained, be 
due to a minute portion of nitrous acid, which is formed when active oxygen 
is brought in contact with moist atmospheric nitrogen. On the other hand, 
the hydrogen sot free by reducing agents may, by destroying the acid of the 
regenerated nitrite of ammonia, set free the ammonia of the salt, and even 
form a second atom by the reduction of the acid {Tlie Canadian Journal, March 
1861). These views will also be found in a note written by me, and published 
in the Jtmerican Journal (^Science for July 1861 (page 109), and copied into 
the FMloaophieal Magaxme for September 1861, and the < Chemical AhM.' 
I found that a current of air, which had passed through a solution of perman- 
ganate of potash acidulated with sulphunc acid, acquired the odor ana the re- 
action of ozone. This disappeared when the air was passed through a solution 
of potash, which at the end of a certain time appeared to contain a nitrite. 
This reaction, whieh seems to indicate the formation of nitrous acid, not by an 
electric or a catalytic action accompanying the production of ozone, but by 
the action of nascent oxygen upon atmospheric nitrogen in the presence of 
water, supports the above views, and, as I have remarked in the note in ques- 
tion, furnishes the key to a new tlieory of nitrification. 

The formation of nitrite of ammonia, by the combination of the nitryl NN 
with H4O4, must necessarily be limited to very minute quantities by the in- 
stability or this ammoniacal salt, which, as is well known, decomposes readily 
into nitroeen and water. In order therefore to produce any considerable 
quantity of a nitrite by this reaction, there is required the presence of active 
oxvffen or of a fixed base to separate the ammonia. 

The recent experiments of Schonbein have furnished new evidences of the 
direct formation of a nitrite at the expense of the nitrogen of the atmosphere. 
According to him, when sheets of paper moistened with a feeble solution of 
an alkali or an alkaline carbonate are exposed to the air, especially in the 
presence of watery vapor, and at a temperature of 50° or 60° C, the alkaline 
base soon fixes a sufficient quantity of nitrous acid to give the characteristic 
reactions. Appreciable traces of nttrke are, aocording to Schonbein, ob- 
tained in this way even witliout the intervention of an alkali He more- 
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over found that distilled water, mixed with a little potash or sulphuric acid, 
and evaporated slowly at a temperature of 50° C. in the open air, fixes in the 
one case a smnll portion of ammonia, and in the other a little nitrous acid. 
Traces of a nitrite are also formed in pure water under similar conditions. 
Schonbein explains all these results by the combination of nitrogen with the 
elements of water, producing at the same time ammonia and nitrous acid. As 
he has well remarked, this reaction serves to explain the absorption of nitro- 
gen by vegetation, and, through the oxydation of nitrites, the formation of ni- 
trates in nature. By these elegant experiments, he has confirmed in a remark- 
able manner my theory of nitrification, and of the double nature of free ni- 
trogen. It is however evident that, since tlie publication of my note of March 
I80I, referred to above, we cannot say with Schonbein that the generation of 
nitrite of ammonia from nitrogen and water is ** a most wonderful and wholly 
unexpected thing." (Letter from Schonbein to Faraday, Philoscpkieal Maga* 
2Mie, June 1862, p. 4^.) I cannot, however, admit with these gentlenten uat 
the results of Sch6nbein are due to evaporation, except in so far ae the coop- 
eration of water and a slightly elevated temperature are necessary conditions 
of the reaction," 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY. 
1. Gkkkral Cbeuistrt. 

1. Thallium : — Dumas read before the French Academy, on the 15th 
of December, an elaborate report on the memoir of Mr. Lamy upon 
Tliallium, This report, read, as Abb^ Mogrio says, " au milieu du plu$ 
profond silence,^^ is so important and interesting that we print it in full, 
from the translation in the Chemical News of Jan. 10th. 

^^Report on a Memoir of Mr. Lamy relating to HuUlimn; by Mr. Dumas.'— 
At the origin of human societies, the arts of procuring fire' at will, of culti- 
vating com, of extracting metals, were considered benefits so great that the 
inventors of these arts were ranked among the gods. 

At the present day, the metals are so numerous that the discovery of a new 
simple body of this class is less astonishing to ordinary men, although the sci- 
entific interest attaching to the discovery has not at all diminished. So far 
from that, in proportion as new metals are pointed out, the characters which 
appertain to them throw, by comparison, a strong tight on the characters, simi- 
lar or opposite, which are found in the older metals. 

As soon as the bold and felicitous labors of Bnnsen and Eirchhoff had 
shown, beyond doubt, that, in studying natural products by spectrum analysis, 
it was possible to discover traces of metals which ordinaiy analvsis was pow- 
erless to reco^ize, rubidium and cssium were considered by ail chemists as 
only the two first terms of a long series of new elements. Every one under- 
stood that the residues of manufactures, in which, by the elimination of known 
and useful products, were concentrated the inappreciable traces of useless and 
unknown substances that the matter originally worked sometimes contained, 
ofiered a mine worth exploring. 

It was, therefore, natural enough that Mr. Crookes in England, and Mr. Lamy 
in France, should submit to spectrum analysis the products of the combustion 
of iron pyrites, which for some years have played such an important part in 
replacing sulphur in the manufactare of sulphuric acid ; and it is easv to un- 
derstand, when one has seen it, that the beautiful green line, produced in the 
spectrum by the new body which forms the subject of this report, could not 
have escaped Uie observation of either the one or the other. 

' Comptet Rendua, Iv, p. 866. 
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But, in our opinion, it is neither the process by which the new metal was 
recognized, nor the material which furnished it. that commends it to our notice. 
Spectrum analysis has completed its proofs, and manufacturing residues have 
long since been recognized as fruitful mines to explore. But thallium is des- 
tined to mark an epoch in the history of chemistry by the astonishing contrasts 
exhibited between its chemical characters and physical properties. It is no 
exaggeration to say, that, in regard to the classification generally accepted for 
the metals, thallium offers an assemblage of contradictory properties which 
entitles it to the name of a metallic paradox — the omithorhynchus of metals. 

We shall not detain the attention of the Academy on the history of its dis- 
covery. No one disputes that Mr. Crookes first saw, on the 30th of March, 
1661, the green line characteristic of thallium in certain selenium residues; 
that he recognized it again in the products of a specimen of sulphur from 
lipari, and in those of a pyrites from Spain; and that he described and named 
thallium ai a new simple body. 

Nor will any one dispute that Mr.Lamy was the first to isolate thallium, and 
establish, in the sequel, that it was not a metalloid analogous to selenium and 
tellurium, as Mr. Crookp, who had never obtained it free and pure, thought ; 
but that it was, in fact, a true metal. Mr. Lamy announced his discoverv to 
the Soci^t^ Imperiale of Lille on the 16th of May, 1862, and on the lOth of 
June he submitted to the jury of chemists in London, in the presence of Mr. 
Crookes, a beautiful ingot of thallium. If the latter gentleman considered 
that he had any rights to preserve, he should at once, as is usual - in such 
cases, have taken the members of the jury to his laboratory, and exhibited his 
notes and his products, instead of silently listening to the communication of 
Mr. Lamy, and depositing at the Royal Society, eight days afterwards, a note 
indicating that he had long been aware of the metallic nature of thallium, and 
W8S acGuainted with the essential properties of the new body. 

The historical point which engages us — for, in chemistry, the discovery of 
each new simple body has its legend or its history — is determined by two au- 
thentic dates; one of these is the 30th of March, 1861, on which day Mr. 
Crookes announces the existence of a new body which he believes to be non- 
metallic, characterized by the brilliant green line: the other is the 16th of 
May, 1862, the day on which Mr. Lamy makes known the metal as a metal, and 
who alone possesses it 

It was in the eulphuric acid manufactory of our learned cofi/r^re, Kuhl- 
mann, among the aedimentof the leaden chambers fed by Belgian pyrites, that 
Lamy discovered thallium in tolerably lar^e Quantity, and m a form which 
made it easy to extract; for, by a little manipulation, it could be brought to 
the state of sulphate or chlorid, from which combination the metal itself can 
be easily separated by means of zinc, which takes its place, and precipitates 
it in crystals, in the same manner as lead. 

The Academy will permit us to draw attention to the importance which at- 
taches, in cases of this kind, to positive characters, like those given by spec- 
trum analysis. We shall see, as we proceed, that, beyond his certain convic- 
tion and natural penetration, a sure guide was necessair to Mr. Lamy, to 
prevent him from going astray in the first steps of the study. In fact, if the 
green line had not been there to prove incessantly that he was not dealing 
wit!) lead or a plumbiferous alloy, how many chemical reasons were there for 
thinking that such was the fact! This metal, which is separated like lead 
from solutions of its salts, by means of zinc, presents the appearance of lead. 
It has nearly Uie same color as lead ; is scratched and cut like it. It makes a 
streak on paper like that which lead produces ; it has the same density, and 
and very nearly the same melting point. It possesses the same specific heat 
Its solutions are precipitated black by sulphuretted hydrogen, yellow by iodids 
and chromates, and white by chlorids, just as those of lead are. We do not 
^en hesitate to assert, that, without the aid of spectrum analysis, this curious 
and important metal must have remained unrecognized ; that, even with this 
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lielp> it wtt etsy to be tnistiken; and that Mr. Lamy has gi?en prooft of great 
aag^ity, when he places, without hesitation, a metu so much resembling lead 
in its essential properties beside the alkali metals, potassium and s^iam, 
which it resembles so little. 

Thallium is a perfect metal, endowed in the highest degree with a roetalHe 
lustre, as is seen on examining a freshlj-cut surface, or on heating a bar 
strongly in hydrogen, and allowing it to cool in that gas. It is less blue than 
lead, lees white than silver, and, in its color, more resembles tin or aluminium 
than anj other metal. It softens at 100° C^ and, if kept for some time at that 
temperature, a crjrstalline structure becomes apparent in the ingot: this is 
shown by the appearance of a beautiful watering (motV^), produced when the 
metal is moistened with water, which cleanses the sur^e like acids. 

Before the blowpipe, thallium exhibits some characteristic phenomena. It 
mehs rapidly, and oxydizes, giving off odorless fumes, of a whitish color, but 
tnixed with reddish 9r violet tones. It continues to give off the fumes a long 
time after the heating has ceased. When the principal globule has cooled, it 
is fbimd to be surrounded with small globules of the volatilised metaL In a 
closed tube, it melts in the flame of a n>irit-lamp, oxydizes rapidly, giving an 
oxyd which, when hot, calls to mind tne appearance of rubies (mc^lic sul- 
phids), and when cold more resembles litharge : this is a compound of the 

Erotoxyd of thallium with Uie silica of the ^ass. A globule of the metal, 
eated over a spirit-lamp in a bulb tube open at both ends, and inclined to 
facilitate the passage or air, soon melts, forming a layer of the ordinary brown 
fdsed oxyd, but, at the same time, giving off abundant fumes, which condense, 
a short distance from the bulb, as a reddish or violet amorphous powder. Wh«i 
a globule of the metftl is placed on a cupel heated to redness, and then 
plunged into oxygen, the metal bums brilliantly, and oxydizes, the fused oxyd 
sinking into the cupel. ^This <^xyd is either the peroxyd of thalHum, or a mix- 
ture of the proto- and peroxyd oi^ thallium. 

Mr. Lamy has discovered that thallium forms two oxyds: the protoxyd, a 
strongly alkaline base, like soda and potash ; and the peroxyd, which gives up 
oxygen when heated with strong acios, and may be converted into a chlorio, 
which, when heated, gives up a part of its chlorine. Chemists, however, will 
notice that the protoxyd of thallium, which corresponds to potash, so far from 
having, like potash, a ffreat affinity for water, loses its water readily when 
heated, or even when cold in a vacuum. There then remains the reddish 
anhydrous oxyd while the hydrated oxyd is yellowish white : the oxyd is hy- 
drated or dehydrated with equal facility. It will be further remarked, that the 
peroxyd of thalliuui, in the experiments of Mr. Lamy, has given no sign of the 
formation of oxygenated water. 

Thallium bums in dry chlorine. It forms three chlorids, one of which cor- 
responds to common salt, another to sesquichlorid of iron, while the third is a 
bichlorid corresponding to corrosive sublimate. The protochlorid is white, 
fusible, slightly soluble, and, when prepared in the moist way, is precipitated 
in larffe dense floccuU like chlorid of silver. Thallium can also form higher 
chlorids than the bichlorid, but their composition is not definite. 

Only the proto-iodid and proto-bromid have been studied ; they resemble 
the corresponding compounds of lead. Cyanid of thallium is s<»luble ; but a 
crystalline precipitate of this salt is formed when concentrated solutions of 
cynnid of potassium and of a salt of thallium are mixed. 

The sulphid of thallium obtained by precipiution is brownish black ; it re- 
sembles sulphid of lead. In whatever way obtained, it easily oxydizes in the 
air, and is converted into the soluble and colorless sulphate. 

Thallium is very slowly attacked by hydrochloric acid even when concen- 
trated and boiling. It is, on tlie contrary, rapidly attacked by nitric and sul- 
phuric acids. The latter, concentrated and hot, dissolves it with a rapidity 
which contrasts with the slowness with which the same acid attacks lead. 

In relation to the action of acids, thallium presents a complete opposition of 
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charecteFB to aluroiDium, the latter being quickly dissolved bv hydrochlorie 
acid, which does not attack the former, and resisting nitric acid, which easily 
dissolves thallium. , 

In the state of protoxyd, thallium forms soluble and crystallizable salts with 
carbonic, nitric, sulpliuric, and phosphoric acids. The carbonate is a very 
characteristic salt 

The salts formed by the protoxyd of thallium with orfifanic acids, which 
have been studied by Mr. Kuhlmann, Jun., are the oxalate, binoxalate, tartrate, 
paratartrate, malate, citrate, formiate, acetate, and some others of less import- 
ance. All these salts are soluble, and, according to Mr. La Prevostaye, some 
of them are isomorphous witli the corresponding salts of potash. 

Thallium, then, is a new metal well characterized. It is distinguished from 
all other reputed simple bodies by the beautiful green line it gives in the spec- 
trum, and which corresponds to the line 1442 in the typical spectrum of Kirch- 
ho£ From the exammation of the solar spectrum, we may conclude that 
thallium does not exist in the solar atmosphere. 

Thallium undoubtedly forms one of the family of alkaline metals, the ntun- 
ber of which has been doubled by recent discoveries. At the beginning of 
this century, only two of these metals were known, potassium and sodium. 
Forty years affo lithium was added to the number; and within the last three 
years three others have been discovered, rubidium, cesium, and thallium, all 
three by spectrum analysis. 

From this we may be allowed to hope that the number of these metals, and 
of metals in general, is destined, by the application of this new method of 
analysis, to receive a rapid and considerable extension. 

Among alkaline metals, thallium occupies the opposite extremity of a scale 
of which lithium forms the first term, and the equivalent weights mark the dif- 
ferent degrees. The weights are, in fact, as follows : — 

Lithium, 7 

Sodium, 23 

Potassium, 39 

Rubidium, ---------85 

Cesium, - 123 

Thallium, 204 

On this point it has been remarked, — 

1. That the equivalent of sodium is exactly the mean of the equivalents of 

89+7 
potassium and lithium : =28 ; 

2. That by adding double the weight of sodium to the weight of potas^um, 
we obtain the weijrht of rubidium: 46+39=85 ; 

3. That by adding twice the weight of sodium to twice the weight of potas- 
sium, we get nearly the weight of cesium : 46-|-78=124 ;' 

4. That by adding double the weight of sodium to four times that of potas- 
sium, we obtain nearly the equivalent of thallium: 47+156=202. 

These considerations are of a nature to attract the attention of chemists ; 
and without attributing to them a value that the actual numbers would not 
justify, they show the mterest which attaches to the careful comparison of the 
equivalents of bodies belonging to the same family. 

The alkaline metals have this peculiarity, that to bring them under the law 
of Dulong and Petit — that is to say, to make their atomic heats equal the 
atomic heats of other metals, — it is necessary to halve their atomic weights. 
Thallium does not escape this rule. Its equivalent =204 ; but its specific 

• The new weight of ccmwn (=188) obtained by Johnson and Allen (Ibis vol^ p. 
94) does not 6up|»ort the combined numbers above given by Dumas. But if we add 
twice the weight of sodium to the weight of rubidium we have approximately the 
weight of ccBsium: 46-t-86sBl81.— Eds. A. J. S. 



Digitized by VjOOQlC 



Chemistry. VH 

hoKt, aa deteraiined by M. Reffnault (who appends a note on this subject to 
this report), being equal to 0*03355, it is neceainury to reduce the atomic weight 
to 102. In the same way as potash has for its atomic formula KtO, the prot- 
ozyd of thallium would have for its formula TltO. * 

The atomic volume of thallium will be equal. to 8*5; and if we do not com- 
pare it with the volumes of sodium and potassium, it is because these present 
extraordinary anomalies which have not yet received sufficient attention from 
chemists. 

In conclusion, we may remark tliat the series of alkaline metals actually 
known contains a body which possesses so li^ht an equivalent that it may be 
placed near to hydrogen — that is to say, lithmm ; and also a body, thallium, 
which has so heavy an equivalent that it may be ranked by the side of bismuth, 
a metal which possesses the highest of equivalents. 

We see that the discovery of new bodies extends the circle of our knowl- 
edge, not only by the facts with which they enrich practical science, but 
especially on account of the prospects revealed by the study of them, the 
laws they lead us to ascertain, and that freer and more general aspect undm 
which we are taught to regard the properties of individual substances, their 
analogies, differences, and classification, and even their nature and essence. 

For these reasons, and taking into consideration the difficulties overcome 
by the author, and the clearness and importance of his results, we have the 
honor to propose to the Academy that his memoir form part of the ^Rtcueil 
de$ Sawmti Eirangen? " 

[In answer to the charges of a dishonorable character against Mr. 
Crookes contained in this Report, that gentleman replies as follows, 
giving also his grounds of priority.* Mr. Crookes' temperate and 
manly defense, under the peculiarly aggravating character of the assault 
made npon him, is worthy of all praise, and be certainly appears to 
free himself completely from the unworthy motives and practices at- 
tributed to him. — Eds.J 

^Tke discovery of the metal Thallium. — In another part of this Num- 
ber we print at length a translation of the report by Mr. Dumas on Mr. 
Lamy's latest observations on thallium. Our readers will hardly expecti 
interested as we are in this subject, that we should publish this report 
without comment. It will be seen that Mr. Dumas claims for Mr. Lamy 
the discovery of the metal thallium. Mr. Le Verrier had already made 
the same claim for Mr. Lamy in the journal La France for October 23, 
1862 ; and, in reply to a letter of our own in answer to Mr. LoVerrierf 
published in the Cosmos for December 5, 1862, Mr. Lamy has since ad- 
vanced the same claim for himself 

Now, as Mr. Lamy states (Cosmos^ December 10, 1862, p. 681) that 
it is "priority of publication which constitutes priority of invention," 
we are induced to give a short rSsumi of dates in support of our own 
claim to the discovery — not only of the new element, but of its metallic 
character. Our reaclers will remember that it was in the Chemioal 
Nbws for March 30, 1861, we first announced ^^The Existence of a Nei9 
Element^ probably of the Sulphur Growp^ The word probably is here 
of some importance, as showing the doubts we had at the time of the 
exact nature of the new body — doubts which were further indicated in 

' Mr. Damas persists in using the symbol " Tb " which we have already shown 
has been adopted for Tborinum. 
« Chemical News, No. 163, p. 18, Jan. 10, ISftS. 
Ak. Joub. 8cl— ^XGOiTD Sbbies, Vol. ICXXY, No. 101— Maboh, 1868. 
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the title of ont next paper — ^Further lUmarks on the supposed freer 
Metalloid^^ in the Chemical News for Ukj 18, 1861. Sabse^aet^t 
research soon proved to us that thallium was, in fact, a true ibetal, 
but the publication of this discovery was deferred. 

Mr. Lamy*s claim for priority of publication, and, consequently, prior* 
Hy of discoirery, as advanced by himself, is founded on a commnnicatioii 
made to the SociiU Imperiale dea Sciences^ de V Agriculture^ et des Arts^ 
of Lille, on May 16, 1862. On May 1, 1862, however, the International 
Exhibition opened, and there, in a case, deposited some days before, and 
open to the inspection of the numerous scientific men of all countries 
who were present on the occasion, was displayed several grains of the 
new body, with the following label — ^Thallium, a New Metallic EU- 
ntefity discovered by means of Spectrum Analysis.^ Besides this there 
was a card< on which was written ^Chemical Beactione of Thallium^ by 
which it is distinguished from every other known element. It appears to 
have the character of a heavy metal, forming compounds which are 
volatile below a red heat. It is reduced from its acid solution by zinc in the 
form of a dense blaci powder^ difficulty soluble in hydrochloric acid^ 
readily soluble in nilric acidj The above, we contend, was a publication 
in the widest sense of the word, and in this publication the metallic 
nature of thallium was distinctly asserted. The metal, it is true, was 
exhibited in powder, just as it was obtained by precipitation by means 
of zinc, but was none the less the pure metal. It was there for the 
jury of chemists to examine if they tnought proper. It was not exam- 
ined chemically by the jury ; no one tested it ; and yet Mr. Lamy, in 
his letter to the Cosmos, has the hardihood to assert, that Mr. Crookes 
' contented himself with exhibiting to the public and the international 
jury of Class II, as \hallium, some centigrammes of a black powder 
which was not thallium.* We shall make no remark on this assertion 
of Mr. Lamy ; but, as some of our readers may be inclined to ask why 
the metal was not exhibited in the form of a button, we shall be excused 
forgoing into some detail. 

The source from which wo extracted the metal, and the compounds 
exhibited, was sulphur from the Spanish pyrites mentioned in our paper 
of May 18, 1861. This sulphur contained no more than one or two 
grains of thallium in a pound. The metal and compounds we exhibited 
represented in all about twenty grains of the metal, and the difficulty of 
extracting this quantity from upwards of fifteen pounds weight of stil- 
phur will be fully appreciated by all chemical readers, when we inform 
them that the whole of the sulphur had first to be dissolved in nitric 
acid. We may contrast this, in passing, with the source from which 
Mr. Lamy derived his metal, as described by Mr. Dumas, — namely, the 
residues of a sulphuric acid manufactory, 'which contained thallium in 
tolerably large Quantity, and in a form which made it easy to extract.' 

Ignorant, at the time, of any richer source of thallium, aud having in 
previous fusions of the precipitated metal discovered that it was rapidly 
volatilized and lost by oxydation, as described by Mr. Dumas, it was 
hardly likely that we should risk the loss of the whole of our small 
specimen for the sake of exhibiting it in a button ; it was, therefore, 
placed in the Exhibition in the form of powder as precipitated. We 
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might refer to ^w laboratory note-book, which » opea to iDmection, to 
prove that we had obtained the metal and fused it in September, 1861 ; 
bnt as a note in a private book does not constitute a publication, we 
found no claim on this. Nor do we on the &ct that Mr. Williams saw 
the metal in our laboratory in January, 1862, as mentioned by him in 
the Chsiiical News, v, p. 350. But it may be evidence that we wert 
* aware of the metallic nature of thallium, and acquainted with the 
essential properties of the new body,' to state, that early in April, 1662, 
we had the following labels printed by Silverlock (as can be proved by a 
reference to the books of that firm) for the metal and the salts at thai 
time we had prepared : — 

T/iallium(dcdXog)— Oxyd of Thalliun^Sulphid of Thallium— Bane 
CMorid of Thallium— lodid cf ThaUiumSulphate of Thallium— 
Chlorid of Thallium — Nitrate of Thallium — Ftrro-cyanid of Thallium 
—Cyanid of Thallium— Fhoflutte of Thallium— Carbonate of Thallium 
—Chromate of Thallium— Thallium, Sublimed— Oxalate of Thallium. 

It is sufficient for us, however, that the metal, labeled and described 
as a metal, was in the International Exhibition, at its opening, on the 
1st of May, 1862, to prove priority of publication to Mr. Lamy's com* 
munication made at Lille, on the 16th of May, 1862. 

The fact:, that the metal was in the Exhibition, rendered it quite un- 
necessary for us to do what Mr. Dumas says we should have done afler 
seeing Mr. Lamy's specimen. Our metal and two products, the peroxyd 
and sulphid, had been iu the Exhibition some time, with the descriptive 
cards we have quoted ; and with regard to Mr. Dumas's insinuation, that 
we borrowed from Mr. Lamy some, if not all, of the materials for the 
paper read before the Royal Society a few days afler we met that gen- 
tleman, it may suffice to say, that, as Mr. Lamy only spoke French, a 
language we ourselves speak but imperfectly, it was not possible thai 
either of us could have profited much by the interview. 

We have no wish to detract in the least from the great merit of Mr. 
Lamy's researches. We estimate as highly as any one the skill and 
industry with which he has worked out the compounds of thalliunL 
But it must not be supposed, as Mr. Lamy seems to suppose, that we 
ourselves remained idle during the fourteen months which bad elapsed 
since we remarked the green Tine in the spectrum. With the limited 
means at our disposal, and amid other pressing occupations, we had, and 
have since, been continually engaged in investigating the properties and 
compounds of the new metal ; and all we need say to Mr. Lamy is, that 
we heartily congratulate him on his auccesses, and enyy him nothing 
but his opportunities.^' 

2. AnaLTTIOAL CflClflSTET^ 

2. Alkalimetry.— In the Sheffield Laboratory of Yale College the fol- 
lowing method of conducting nice alkalimetricnl analyses is employed, 
which combines several of the most recent improvem<;nt8 in a mnuncr 
that unites great aonvenience with the highest accuracy. The requis- 
ites are, besides the usual graduated apparalU5>, a standard acid, a stand' 
ard alkali, an indicator of Uie point of neutralization, and pure carbon- 
ate of soda. 
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The standard acid. The use of crystallixed oxalic acid, as suggested 
by Mohr, has come into general favor, and nothing can be more satis- 
factory when the acid is pure and of contUmi compoiiUon. It is, howcTcr, 
difficult not only to procure a pure acid, but also to preserve it dry with- 
out loss of crystal- water. To dry the pulverized acid over oil-of- vitriol 
4intil it ceases to lose weight, as proposed by Erdmann, or to select unef- 
floresced crystals by help of a magnifier, is troublesome and likely to in- 
troduce error. We employ a dilute sulphuric acid, which may be made 
of convenient strength for ordinary use, by diluting ten cubic cenUmeters 
of oil-of-vitriol with water to the volume of a liter. 

The standard alkali is made from commercial caustic potash : this is 
dissolved in water and diluted until a given volume e. g. 5 c. c neutral- 
izes 4 to 6 c c of the standard acid, as is determined by a few rough 
trials. 

The alkali-solution thus obtained is heated to boiling in a flask, and a 
little freshly-slaked lime is added to decompose any carbonate of potash. 
The boiling is continued a few minutes and, finally, the ley is poured 
upon a filter, and the filtrate is collected in the bottle from which it is to be 
used. Care should be taken to bring upon the filter some of the exoees 
of lime that is suspended in the liquid, so that the latter may acquire 
no carbonic acid from the air. The clear liquid thus obtained is a pot- 
ash-lye containing lime in solution. If exposed to the air, the carbonic 
acid that is absorbed separates as carbonate of lime, leaving the liquid 
perfectly caustic. 

It now remains to determine with the greatest accuracy, 1st, the vol- 
ume of alkali which neutralizes a cubic centimeter of the acid and, Sd, 
the amount of SO3 contained in a cubic centimeter of the latter. 

As a means of recognizing the point of neutralization, tincture of 
cochineal possesses great advantages over solution of litmu& The knowl- 
edge' of this fact is due to Luckow who has detailed its application in 
Jour,/Ur Prakt, Chem,y Ixxxiv, p. 424. Tincture of cochineal is prepared 
by digesting and frequently agitating three grams of pulverized cochineal 
in a mixture of 50 cubic centimeters of strong alcohol with 200 c. c of 
distilled water at ordinary temperatures for a day or twa The solution 
is decanted, or filtered through Swedish paper. 

The tincture thus prepared has a deep ruby-red color. On gradually 
diluting with pure water (free from ammonia), the color becomes orange 
and finally yellowish-orange. Alkalies afid alkali-earths as well as their 
carbonates change the color to a carmine or violet-carmine. Solutions 
of strong acid and acid salts make it orange or yellowbh-orange. 

To determine the volumetric relation of the alkali and acid, a given 
volume of the latter, e. g. 20 c. c., is measured off into a wide mouthed 
fiask, ten drops of cochineal-tincture and about 150 c. c of water are 
added — the alkali is now allowed to flow in from a burette, until the 
yellowish liquid in the flask, suddenly, and by a single drop, acquires a 
violet-carmine tinge. 

In nicer determinations, it is important to bring the liquid each time 
to a given volume, by adding water after the neutralization is nearly fin- 
ished. For this purpose, two or more flasks of equal capacity are se- 
lected, and on the outside of each a strip of paper is gummed to indicate 
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the level of the proper amount of liquid, e. g. 200 c c. The same amount 
of coloring matter being thus always diffused in the same volume of the 
same water, the errors of varying dilution and varying amount of am- 
monia (which is rarely absent from distilled water) are avoided. The 
contents of one flask, in which the neutralization has been satisfactorily 
effected, may be kept as a standard of color for the succeeding trials, as 
the tint remains constant for hours, being unaffected by the absorption 
of carbonic acid. The greatest convenience and accuracy of measure- 
ment are attained by using burettes provided with Erdmann's swimmer 
{Jour. Frakt, Ckem,, Ixxi, p. 194). 

When three or four accordant results have been obtained, the average 
is taken as expressing the relative strength of the acid and alkali. 

To ascertain the absolute standard, weigh off in a small platinum cru- 
cible about 0*6 grm. of pure carbonate of soda, ignite to dull redne88, cool 
and weigh accurately : bring the crucible with its contents into one of 
the wide mouthed flasks and let flow from the burette a slight excess, e. g. 
50 c. c, of standard acid. The solution of the carbonate of soda is fa- 
cilitated by warming, and, finally, the contents of the flask are gently 
boiled for several miuutee to expel carbonic acid. The solution is now 
allowed to become perfectly eoldy then add ten drops of cochineal and 
lastly the standard alkali to neutralization, diluting to the proper volume. 

To illustrate the accuracy of the process and the calculations employed, 
the following actual data may be useful. The normal acid was made by 
diluting 50 c c. of oil-of-vitriol to the volume of ten liters and had half 
the strength above recommended. The alkali was from a stock on hand 
and more dilute than necessary. 

Relation of acid to alkali. 

Exp. I, 20 c c SO3 = 82-8 c. c. KO, or 1 : 1'64 

Exp. II, 20 c c. SO3 = 32-8 c. c KO, or 1 : 1-64 

Exp. Ill, 40 c c SO3 = 66-7 c c. KO, or 1 : 1-6425 

We have accordingly : 
Ice. SO3 = 1-64 c. c. KO and 1 c. c. KO = 0*60976 c. c SO^. 
Absolute etrength of acid and alkaU, 

Exp. I. 0*4177 grm. of carbonate of soda were treated with 44*2 c. c 
of 8O3. To neutralize the excess of the acid were required 8*8 o. c. KO, 
which correspond to 2-82c.c. SO3 (3-8 X 0*60976). Deducting this 
from the total amount of acid (44-2 — 2-82) we have 41*88 c.c. of acid, 
equivalent to the carbonate of soda taken. 

41*88 c. c. solution of SO3 = 04197 grm. NaO CO^. , 

Exp. IL 0*4120 grm. NaO Coj, treated with 44 c c. SO3 required 
4*28 c. c. KO. 4-28X0-60976 = 2*61 c. c. SO3. 44 - 2*61 = 41*39 
CC.SO3. 

41*89 c. c solution of SO3 = 0*4126 grms. NaO CO^. 

It is convenient to calculate how much acid corresponds to 53 deci- 
grammes of carbonate of soda, since the relation of any other substance 
to the acid is then obtained by substituting its equivalent number for 53 
(the equivalent of NaO 00^), thus: 
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grms. NnO COa c c SO, 



L 0-4177 :0-53 :: 41-88 : 53-14 
II. 0-4126 : 0-53 : : 41-39 : 53-17 
Accordingly 0-53 grm. NaO COjj neutralize 53*155 c. c SO,. 
If the soluiions are employed for nitrogen estimationB, we Jeam how 
much nitrogen corresponds to 1 c.c. of acid, hy the following proportion, 
c. c. SO3 grm. N. 

s * . , • , 

53-155 : 1- : : 0140 : 00026338 

We may then write on the label of the acid bottle the following data 
for calculation. 

1 c. c. KO * = 0-60976 c. c. SO3. 
1 cc. SO3 =1-64 c.c. KO. 
1 c. c. SO 5, = 0-0026338 grm. N. 

As an example of the determination of nitrogen by help of these so- 
Intions, the following analysis of hippuric acid made by Mr. Peter Col* 
lier in this Laboratory, may be adduced. 

0-3023 grms. hippuric acid were burned with soda-lime and the am- 
moniacal products were collected in 20 c. c. of the standard acid con* 
tainecl in the usually employed bulb tube. When the combustion was 
complete, the contents of the bulbs were rinsed out into a flask, brought 
to the volume of 150 c. c. and, after adding 10 drops of cochineal, tlie 
normal alkali was dropped in, until the change of color indicated neu- 
tralization; 13-7 CO. of KO were required, 2= 8-364 cc. SO3 (13*7X 
0-60976) which deducted from 20 cc. left 11*646 SO 3 as equivalent to 
the nitrogen of the hippuric acid. 11*646X0-0026338 = 0-0306732 
N. -r 0-3923 = 7-818 per cent. The calculated per centage is 7-82. 

The advantages of cochineal over litmus as an indicator, areas follows: 
1. It possesses far greater sensibility. Luckow asserts that water which 
is tinged faintly orange by it, becomes distinctly red by the addition of 
innr.Wv^^ of ammonia or T-rT^.xnnr^^ ^^ carbonate of lime. 

When a little pulverized marble is covered with the diluted tincture and 
allowed to stand for some time, the lower stratum of liquid acquires a 
carmine tinge and by shaking, the whole solution becomes red. Luckow 
considers tliat in this case the carminic acid attacks the marble and forms 
a lime salt which causes the change of color. In this way the minutest 
traces of carbonates of alkali-earths may be detected in pulverized min- 
erals, clays, <kc; Alkali-salts must of course be removed by washing 
with distilled water free from ammonia. 

This extreme delicacy allows of the use of much more dilute solutions 
than can be employed with litmus. 

2. According to Luckow, cochineal is quite indifferent to carbonic and 
Bulphydric acids, carminic acid being stronger than these. This is practi- 
cally true for solutions of considerable strength. Hence a normal alkali for 
technical analym may he prepared hy simply dissolving a weighed amount 
of carhonate of soda in a known volume of water, and from this a stan- 
dard acid may be easily made. In the neutralization it is not needful to 
expel carbonic acid by boiling. The influence of the latter is however 
at once seen when a caustic and carbonated alkali are operated with side 
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by side. In case of the former, the point of neutralization (or rather of 
supersaturation,) is shown by a prompt and decisive change from a tint 
in which orange predominates, to one in wliich this disappears and violet 
is most marked. In presence of carbonic acid the change is somewhat 
gradual, and though a red color is produced it is modified by an orange 
tint, even in presence of a large excess of alkali. Hence, it is to be recom- 
mended, especially in nice investigations, to employ a caustic alkali. A 
trifle less of it will be found needful to neutralize a given volume of acid, 
than is required of a carbonated solution, and no doubt will exist as to 
the point of saturation. Mr. Collier has made some experiments with a 
sulphuric acid conbiining 25 c c. oil-of vitriol to the liter and a solution 
of carbonate of soda and he found, when CO^ was expelled by boiling, 
that 10 c. c. SO3 = 7-66 and 7 -67 c. c. of NaO COj ; when 00^^ was 
not expelled, 10 c. c. SO3 = 7*68 and 7*7. These results are as good as 
identical. In standardiiig the much weaker acid used for the nitrogen 
determination above mentioned, he obtained for it a value slightly too 
low when CO^ was not removetl. 0*68 grm. NaO Co^ required in this 
case but 58*05 c. c. SO 3 instead of 58*155 as in the other instances. 
This is a very sli<rht difference and not appreciable perhaps with ordinary 
burettes, but it is a constant and perceptible difference. What is of mort 
importance is the uncertainty as to the point of neutralization. 

This indifference towards carbonic acid is a great advantage in nice 
analyses, in that the time consumed for effecting neutralization is without 
infiuence on the result When litmus is used and the point of neutraliza- 
tion is reached, a short exposure to the air suffices to redden the liquid 
again. If the operator is oblige^ to proceed slowly, he will require some- 
what more alkali than when he operates rapidly ; a portion of it being 
neutralized by atmospheric carbonic acid. With cochineal, the result is 
independent of the small amount of carbonic acid that can come from 
the air. The permanence of the color also allows several titritions to be 
compared directly together. 

A third advantage of cochineal is, that its solution, prepared as above 
described, may be preserved indefinitely in closed vessels, without decolor- 
ization or alteration. s. w. j, 

8. On the solubility of Sulphate of Lime in chlorhydric acid. — In this 
Laboratory it has long been the custom to bring into solution for analyt- 
ical purposes gypsum, so-called superphosphate of lime and other sub- 
stances containing much sulphate of lime, by treatment with hot dilute 
chlorhydric acid. The action is rapid, and the analysis may be carried 
on with more convenience than when decomposition is effected by car- 
bonate of soda. The sulphate of lime is not taken up by very concen- 
trated chlorhydric apid to nearly the same extent as when the acid is 
dilute, and therefore a saturated solution of the salt in the latter is co- 
piously precipitated by the addition of fuming chlorhydric acid as well 
as by that of water. 8. w. j. 

8. Techxtcal CHSMisraT. 

4. Webster's process for producing Oxygen Qas, — J. Websteb of Bir- 
mingham (England), has taken out a patent for obtaining oxygen (and 
certain other products,) from nitrate of soda and oxyd of zinc, or per- 
oxyd of iron, subjected to a low red heat in close retorts. The gaseous 
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products obtained are oxygen contaminated with variable quantities of 
nitrogen, and nitrous acid vapor, the latter of which is condensed by 
passing through water, while the residue in the retort consists of causUo 
soda and oxyd of zinc Water completely separates these two, leaving 
thezinc-oxyd fit for a second operation. The soda solution serves for the 
manufacture of soap, while the mixed gases the process yields answer for 
the oxyhydrogen blowpipe and for various metallurgical purpoees— or 
for increasing the brilliancy of coal gas, <kc. Messrs. Pepper and Camp- 
bell have carefully examined and reported on Webster's process.^ By 
the analysis of the former, the mixed gases consist of 59 vols, per cent 
of oxygen and 41 vols, per cent of nitrogen — while by Campbell's analy- 
sis the nitrogen* was from 26*50 to 32*80 per cent of the whole. The 
process is conducted thus : — 10 pounds of nitrate of soda (commercial) 
and 20 pounds of oxyd of zinc both previously dried, and warm, are 
roughly mixed and thrown into a red hot iron retort The product, as soon 
as it will rekindle a taper, is conducted through a purifier — consisting of 
a 30 gallon stone-ware jar containing five pounds of water and eight 
moveable colander-like shelves, upon which are strown 48 pounds of res- 
idue, the product of previous operations, and consisting of zinc-oxyd, 
caustic soda and nitrate or nitrite of soda — this caput mortum stufi' is 
moistened with five pounds of water and carefully strewn on the shelves 
(in the manner of the hydrate of lime, in the common, dry-lime purifier 
for coal gas). The purifier thus furnished is closed by a lid of stone- 
ware dropping into a * water joint' — and is also connected with a capa- 
cious sheet iron gasholder. The product of gas from this charge was 
88*60 to 32*968 cubic feet and the loss of weight in the process 5*5 
pounds in the charge ; the time occupied for the first charge was 2^ 5% 
m second, 2^ 25"*, the second charge being added without cooling the 
retort — the caput mortum by the structure of the retort being removed 
while it is hot, as in a continous operation. Campbell found the yield 
from 20 pounds of oxyd of zinc and 30 pounds of nitrate of soda, in two 
operations, to be 157*85 and 159*08 cubic feet, and the time in working 
each charge of 50 pounds, 9^ hours. Campbell finds the proportion of 
nitrogen is diminished by using a moderate temperature and an increase 
of water in the purifier. This water becomes very acid from the NOg 
and NOg absorbed, these products resulting of course from the reaction 
of the materials. 

The cost of oxygen by this process is less than from any other yet 
proposed as will appear from the following comparison, based on De- 
ville's and Debray's well known statements.' 

1 cubic meter (= 85*317 cubic feet), Jrs. 8. d. English currency. 

" " from chlorate potassa, 10 = 8 4 " " 

«* « Ox. manganese, 4*87 = 4 Of « •* 

« " HO, SOg by heat, 1* = 10 " « 

" Webster^s NaONOg+ZnO, 7^ " « 

" " Do. rejecting all products, 1 9-^ " " 

It is plain from this statement that, without considering its purity* 

Webster's process is cheaper than any other : but Deville's method gives 

' Cbem. News, vi, pp. 21 8» 268, See also same Journal, vi, 287 and 299, vii, 84» 
for additional iDformation. 
* This Journal, [8], zzzi, 280, 427, and Atuu de Chim, et Phy^ [8], Ld, 97. 



Digitized by VjOOQlC 



Teeknical Chembbry. 38d 

a pnre gas. It is remarked however by Mr. Crooket* thai the miied gas 
of Webeter^e process is as pure as can be used in the arU unless in the 
metallurgj of the platinum metals. a. 

b. On the indu$trial applicatiani of CryoliU, — This interesting rain- 
eraJ, which a few years since was only looked upon as a mineridogical 
rarity, has now become an important article in commerce. Aside m>m 
its use as a source of aluminum as suggested by Percy and IL Rose, 
we learn from recent articles in Dingier' sFdyUchnischn Journal^ that it 
is now extendvely employed in chemical works at Copenhagen and Har- 
bnrg for the production of caustic soda and salts of alumina. 

J. Thomsbn {Ding.Jour.^ c1x?i, 443) claims to have discovered in 1850 
that cryolite could be decomposed by lime and lime salts, and after perfect- 
ing bis process he commenced the manufacture of soda in 1857, and in 
1858 erected large works at Copenhagen which now use 40,000 cwt of* 
cryolite annually. The exploration of the cryolite deposit in Groenland 
has become so extended that another large manufactory has been erected 
atHarburg, and others are being put up at Prague, Selicie and Mannheim. 
It is estimated that these manuuctories will consume from 120,000 to 
150,000 cwt (6000 to 7500 tons) of cryolite annually. 

The following method is used for converting the cryolite into soda ash 
and alumina sdts : the cryolite is first ground to a fine powder and then 
mixed with chalk or ground limestone, in the proportion of 100 parts of 
cryolite (3 NaFl-fAl^Fl,) to 127 parts of carbonate of lime, equal to 
one equivalent of cryolite to six equivalents carbonate of lime. This 
when heated yields six equivalents of fluorid of calcium, aluminate of 
soda 2NaO-f-Al20,, and free carbonic acid. An excess of chalk in the 
mixture is found to be advantageous) a» i^ renders the charge less fusible. 
The operation is conducted in a reverberatory furnace similar to those 
usually employed in alkali works. The compound of alumina and soda 
is dissolved in hot water and subsequently decomposed by carbonic acid, 
which last is obtained from the furnace in which the cryolite is decom^ 
posed. The carbonate of soda solution is separated from the precipitated 
alumina and either crystallized, or evaporated to dryness and calcined ; 
it afibrds a remarkably pure soda ash, being, of course, free from chlorids 
and containing only traces of sulphites and sulphates, these laat due to 
the small amount of sulphur contained in the coke. The greater portion 
of this soda solution is however converted into caustic soda by means of 
lime; the commercial article of caustic soda made at Harburg contains 
about 75 per cent of soda. The precipitated alumina, produced by the 
decomposition with carbonic acid, is washed with water and subsequently 
dissolved in sulphuric acid, yielding a sulphate of alumina entirely freo 
from iron. (Schwarz, DingUr's Journal, clxvi, p. 283.) Cryolite is deli?^ 
ered at Harburg at two and a half Prussian thalers (about $2) a cwt 
No mention is made of the economic application of the large amount of 
the fluorid of calcium produced in the above operation — aside from it« 
use for making fluohydric acid, it unquestionably can be advantageously 
applied as a flux in many metallurgical operations. •. J. n. 

• Cbem. Newt, vi, 221. 
Am. Joub. Sol-^xoond Bbbiss, Vol. XXXT, No. 101— Maboh, 1868. 
37 
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4. PHOTOamAPHT. — 

6. The action of light upon a tensitive plate, — At a recent sewion of 
the PhotogrApliic Society of Marseilles, one of the members stated his bar- 
ing failed to obtain a good development in some tannin plates which had 
been kept some twenty days after exposure in the camenu although some of 
the same lot of plates had developed good results, when the development 
took place within tweniy-four hours of the exposure. — Mr. Vidal explains 
this phenomenon by a new theory of the action of the actinic rays upon 
a sensitized plate. He supposes that under the action of light a certain 
molecular change, of a transitory nature, takes place, but that, in accord- 
anoe with a general pliysical law, there is a tendency to return to the 
anterior molecular condition, and that in the process of time a plate ex- 
posed in the camera would, by returning to its original molecular condi- 
tion, lose all trace of its exposure, and be ready to receive an entirely 
new impression, the same as a plate which had not been exposed 
at all. Mr. Vidal concludes that the physical theory of the absorption of 
the actinic fluid by certain substances, such as the iodid of silver, is the 
one which best explains photographic reactions. 

We have only to say, briefly, in regard to this theory, that we have no 
faith in it whatever; it is contrary to our photographic experience ; which 
confirms the theory that the action of light upon the sensitized plate is a 
chemical and not a physical action. The loss of sensitiveness, or the 
lack of ability to develope well after keeping— can be readily and satis- 
factorily explained by referring it to causes familiar to all practical photo- 
graphers. I. 

n. METALLUBGT. 

1. On Aluminum ^ronx^.^ Lieut-Colonel Stranok has communicated 
to the lioyal Astronomical Society some interesting ol«ervations on the 
use of aluminum-bronze as a material for the construction of astronomi- 
cal and other philosophical instruments. Col. Strange remarks that, 
^the qualities of most importance in instrument making are, (1) tensile- 
strength ; (2) resistance to compression ; (3) malleability ; (4) transverse 
strength or rigidity; (5) expansive ratio; (6^ founding qualities; ^7) 
behavior under files, cutting tools, ^o. ; (8) resistance to atmospheric in- 
fluences; (9) fitness to receive graduation; (10) elasticity; (11) fitness 
for being made into tubes; (12) specific gravity." 

Tensile strength. — ^The mean of experiments made by Mr. Anderson 
at the Royal Gun Factory, Woolwich, shows that the average breaking 
tensile strength of aluminum bronze is 73,185 lbs. per square inch, while 
that of gun-metal is 35,040 lbs., the ratio being rather more than two to 
one in favor of the aluminum- bronze. 

Besistance to compression, — Experiments made by Mr. Anderson show 
that no efifcct was perceptible until 9 tons 2 cwt. per square inch was ap« 
plied, when the specimen gave *000 of an inch ; on removing the weight 
an elasticity of '001 was observed, giving the first permanent compression 
as *005 of an inch. The ultimate amount of compression applied was 
60 tons 2 cwt 1 qr. 4 lbs. (132,416 lbs.), under which tlie specimen be* 
came too much distorted to permit of more weight being applied with 
any true result 
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MalleabilUy.^Mr. Andewon states that, " the qualities of this metal 
for forging-piirposes would appear to be excellent; with the exception of 
the part heated to a red heat in the shade, all show that it is a good 
workable material under the hammer almost up to the melting point** 
Col. Strange adds, that there were specimens exhibited in the Inclustrial 
Exhibition at London which showed that the alloy could be drawn out 
under the hammer almost to a needle point 

TrariBverH strength, etc, — Messrs. Simms found by experiment that 
aluminum-bronze was 3 times more rigid than gun*metal, and upwards 
of 44 times more rigid than brass; and, in regard to its expansive ratio^ 
they found this alloy less affected by change of temperature than either 
gun-metal or brass — a little less than gun-metal and much less thao 
brass. \\Af6ui%ding qualities are such that it produces admirable cast- 
ings of any size. It does not clog the file, and m the lathe and planing- 
machine the tool removes long elastic shavings, leaving a bright, smooth 
surface. It can be worked with much less difficulty than steel, and, not- 
withstanding its greater cost, tlie Meesr<i. Simms think that screws made 
of it would in tlie end prove less expensive than steel. It tarnislies less 
readily than any metal usually employed for astronomical instruments. 
It is remarkably well fitted to receive graduation, as it takes a fine division 
which is pure and equable, surpassing any other east metal in this respect 
Col. Strange remarks tlat in its elasticity it is said to surpass even steel, 
and it would therefore appear to be the most proper material for the sus- 
pension springs of clock pendulums. Regarding %ts fitness for being mads 
into tubes, it can be soldered with either brass or sliver solder ; it can be 
rolled ino) sheet metal, and it can bo hammered and drawn. Gun-metal 
does not admit of being rolled, so that hitherto the tubular portions of 
telescopes and other instruments have been made almost exclusively of 
yellow brass, an alloy very deficient in rigidity. The specific gravity of 
the alloy containing 00 copper and 10 aluminum is, according to Messrs. 
Bell, 7*689, very nearly that of wrought-iron. 

Col. Strange adds, ** it appears, from these experiments and from the 
concurrent testimony of those who have given it a fair trial, that the 
10 per cent aluminum-bronze is far superior, not in one or some, but 
in every respect, to any metal hitherto used for the construction of phi- 
losophical apparatus, and that for such purposes it may be employed in 
the dimensions that would be proper in the case of cast steel. All parts 
which would otherwise be made of steel may with perfect safety, and 
even with advantage, be made of the new alloy, particularly such parts 
as bolts, and fixing, tangent, and micrometer screws. Its hardness and 
comparative inoxydizability point it out as peculiarly adapted for pivots, 
axes, and bearings. If employed for receiving the gniduation of circles, 
the necessity for inlaying another metal will be obviated, by which two 
advantages will be gained: the hammering which forms part of the 
operation of inlaying, and which, more or less, must cause uneqtial den- 
sity and tension in the circle subjectifd to such treatment, will be disp(*nsed 
with ; and the effect of inequality of expansion, in the circle and the inlaid 
strip, will no longer be a cause of apprehension. With respect to the 
due visibility of divisions cut on this metal, opinions will p<;rliaps differ 
I can only say that I should be well content to observe with them." 
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This alloy has been selected by Ool. Strange as the most ap{Nropriate 
metal £or the construction of the large theodolite for the use of the Trif* 
onometrical Survey of India. The norizontal circle of this theodolite is 
three feet in diameter, and the effect of using this alloy will be to keep 
the weight of the instrument within reasonable limits, notwithstanding 
its possession of means and appliances not hitherto bestowed on such in«> 
struments. In the manufincture of the alloy, Col. Strange says that ex* 
tremeiy pure copper must be used ; electrotype copper is best, and Lake 
Superior copper stands next, givieg an alloy of excellent ouality. The 
ordinary coppers of commerce generally fail, owing, it is said, to Uie pres- 
ence of iron, which appears to be specially prejudicial. Further, the alloy 
must be melted two or three times, as that obtaioed from the first melting 
is excessively brittle. **£ach successive melting, up to a certain point 
determined by the working, and particularly the forging properties of the 
metal, improves its tenacity and strength. It is probable that after sev- 
eral meltings there will remain in combination with the copper a some- 
what smaller proportion of aluminum than 10 per cent. The present 
price of English-made 10 per cent aluminum-bronze is 6 sliillings 6 pence 
per lb. This is four or five times that of gun-metal, but a much smaller 
quantity of the new alloy than of gun-metal will give the same strength; 
and when it is considered how small a ratio the cost of material bears to 
the cost of workmanship in refined apparatus, it will be found that even 
at the present price of the new alloy its cost is not prohibitory, whilst the 
advantages attendiug its use promise to outweigh the increased expendi- 
ture."— A JS. and D. Phil. Mag^ [2], xxiv, p. 608. 

C. TissiBR, Director of the Aluminum Works at Rouen, shows that one 
per cent of aluminum in copper makes, the latter more fusible, giving it 
the property of filling the mould in casting, at the same time preventing 
it from rising in the mould. The action of chemical i^ents upon it is 
also weakened, and the copper gains in hardness and tenacity without 
losing its malleability, thus producing an alloy which has the malleability 
of brass, with the hardness of bronze. 

In transverse strength, this alloy was found to be more than twice as 
rigid as either brass or copper. Tissier also finds that one part of alu- 
minum, added to bronze consisting of 96 copper and 4 tin, givei an alloy 
of a fine color, of remarkable homogeneity, of great hardness and malle- 
ability. Durinff casting, this alloy does not oxydize at all, and it is there- 
fore free from the oxyd coating with which ordinary bronze castings are 
covered. The transverse strength of the castings of ih\% alloy Tissier 
finds to be two and a half times that of the original bronze, and that of 
the hammered alloy is four times as great as tlmt of bronze. Ordinary 
.cannon-hronze, 80 parts copper and 11 tin, has the same transverse 
strength as castings of the new alloy. In reference to the hardness, te- 
nacity and malleability, it is equal in these respects to aluminum-bronze, 
made of 00 parts copper and 10 parts aluminum, and, as it is considera- 
bly cheaper, it can with advantage be substituted for this more expensive 
alloy. — Polyiiehni$ehe$ Journal^ clxvi, p. 430. o. J. b. 

2. Mineral and Metal products of Great Britain and Ireland. — The 
following statistics are extracted from a paper on the Mines, Minimis and 
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Mben of the United Kingdom, read before the London Society of 
Arte by Mr. Robert Hunt, Keeper of the Mining Records. 





Product for 1861. 




Minerab. 


Quantity. 


Value. 


Tin, 


tons, 


11,640 


£ 725,560 


£jr- 


it 


231,487 


1,427,215 


(( 


90,696 


1,136,249 


Silver, 


M 


29 


1,471 


Zinc, 


« 


16,770 


81,113 


Pyritei, 


<( 


125,135 


79,715 


Arsenic, 


U 


1,450 


10,875 


Nickel, 


cwt, 


16 


24 


Wolfi-am, 


tons, 


8 


29 


Antimony, ' 


11 


15 


45 


Manganese, 


(( 


925 


2,925 


Gk>s8an, ochre, &e^ 


II 


8,016 


3,016 


Iron ore. 


u 


7.216,518 


2,302,371 


Coals (sold and ii8C< 


1), " 


83,635,214 


20,908,808 


Other minerals. 


a 


2,222,602 


880,114 


Total valne of Minerals p 


produced in 1861, 


£27,509,525 



Metalt produced from PritUh MineraU, 





Quantity. 


Value. 


Gold, oz.. 

Silver, 

Tin, tons, 

Zinc, 
Iron, Pig, 


2,784 

569,530 

7,450 

16,331 

66,643 

4,415 

3,712,390 


£ 10,816 

144,161 

910,762 

1,672,480 

1,445,255 

79,101 

9,280,975 


Total value, ^ 
Estimated value of o 
Coals, 

Total value of metal 


ther metals, 
s and coals, 


£13,443,550 

250,500 

20,908,803 

34,602,853 



Here were worked, iu 1861, 3052 collieries, 167 copper mines, 148 
tin mines, 390 lead mines and 29 zinc mines — number of iron mines 
not given. The whole employed an aggregate of 336,000 persons actu- 
ally engaged in mining operations, exclusive of quarries of all kinds. 
^^ournal of tine Society ofArti^ xi, 94. a. J. p. 

3. The Mining and Smelting Magcadne^ a monthly review of Praetieal 
Mining^ Quarrying and Metallurgy ^ and record of the Mining and Metal 
MarkeU; edited by Hbnbt Curwbn Salmon, F.G.S., F.CJ3. Vol I 
and IL London, 1862.* — ^Besides the objects mentioned in the title^ 
this monthly contains original articles of great value on mining and 

* PabUshed moothlj, at one ahilliiig sterling per number. Agent% BejlUte 
Brotbeiff, M) Broadway, UTew Tock. 
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metallurgical subjects. Among its contributors are Warrington W. 
Smyth, Robert Hunt, H. W. Bristow, James Napier, J. A. Phillip?, Pro- 
fessor Ansted, and others who are well known to both scientific and prac- 
tical men. It also contains translations of raluable memoirs from the 
AnnaUit des Mines and other foreign journals. It is well illustrated with 
maps and plans of mines, furnaces, etc. We trust that this magazine 
will meet with the success it deserves, as it fills a want that has long 
been felt by miners and metallurgists. 

I 

III. PHYSIOLOGICAL AND AGRICULTURAL CHEMISTRY. 

1. On the Chemistry of Germination. — Dr. Max ScriuLz has published 
{Jour, fur Prakt, Chem., Ixxxvii, p. 129) an extended investigation on this 
subject. He directs attention to the insufficiency of elementary analysis, 
as employed by earlier expcnmenlers, for determining the chemical changes 
that occur in germination, and substitutes for it Bunsen*s gasoinetric 
methcKis, Various seeds, viz : those of Lepidium sativum^ Lupinui at' 
6tf«, Viciafaba^ and Iberis amara^ were made to germinate in pure water 
contained in sealed glass flasks. The chemical changes that took place 
were studied by analyzing the air of the flasks after a suitable interval. 
8chulz arrives at the following results, which he deems fully established 
in regard to what he terms {\\q first stage of germination, or that period 
in which no cell-multiplication is observable, but during which the em- 
bryo merely bursts the integuments and extends itself with the radicle in 
a downward direction. 

1. The first stage of germination is set up or made possible by the 
decomposition of albuminoid substances. 2. This decomposition is pro- 
duced by the absorption of water and oxygen. 3. In its progress, nitro- 
gen and carbonic acid and afterward hydrogen are set free. By several 
experiments made with crushed seeds, Schuiz found that, in decay or 
putrefaction, nitrogen and carbonic acid were evolved, though less rapidly 
than in germination ; but that free hydrogen did not appear,^ Schuiz 
bence concludes that the evolution of hydrogen, in his experiments, truly 
belonged to the germinative process, and was not a result of accompany- 
ing decay. From the circumstance that seeds will not developc in sealed 
vessels of suitable dimensions, beyond, or but little beyond, the first stage, 
owing to the accumulation of carbonic acid, Schuiz was not able to in- 
vestigate fully what happens in the later periods of germination. In the 
few trials that partially succeeded, he obtained the same results as were 
manifested in the first stage, though the liberation of free hydrogen ap- 
peared to be less copious, relatively to that of the nitrogen and carbonic 
acid. 8. w. J. 

' Dr. Pogh, President of the Ag. College of Penn., obtained a large amount of 
frt€ hydrogen and but traces of nitrogen from decora poviug vegetable nintten 
(wheat, bnrley, beans and tumip«) when they were placed in water over mercury, 
atnioftpherie air being removed oy communicatiiig tlie vewel containing them with 
the Torricellian vacuum. (Lawe$^ Gilbert and Pvgh on the Sources of the A'itrogen 
of Vegetation, Phil. Tran». part II, 1861.) 

It would thus appear to be experimentally established, that in the chemical pro- 
cess of decay, hydnigeu is evolved only in the abi>ence, and nitrogen only in the 
pretence of an excess of free oxygen, whereas in the vital process of genuinatinn, 
bydrogeo and nitrogen are both elfininated in pr^ence of oxygen. Further, in the 
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2. On the reduction of kinic acid to benxoic acid^ and iti convereion 
into hippuric acid in the anirnal organism, — According to Lautemann 
{Ann, Ch, u, Pharm., cxxv, p. 0), wlieu kinic acid is heated with a saturated 
aqueous solution of iodiijdric acid in a sealed tube for two to three hours, 
at 1 i 5 to 1 20^ 0, benzoic acid and iodine arc obtained. The same conver- 
sion is effected bj bringing into a retort two emiivMlents of iodine with 
one equivalent of phosphorus, and, after the two Live united and the pro- 
duct li cold, adding to four equivalents of the crude iodid of phosphorus 
one equivalent of tinic acid dissolved in water to a syrupy solution. On 
warming gently, a vigorous reaction sets in, iodhydric acid escapes and 
water distils over. When the iodid of phosphorus has mostly disap- 
peared, the contents of the retort on cooling solidify to a fat-like crystal- 
line mass, from which ether extracts impure benzoic acid. The retort 
neck is also lined with crystals of this acid toward the close of the 
process. 

Kinic acid. Bensnic acid. 

C,«H„0„ = C.«H,0.+6nO + 20 
The reaction may proceed according to either of the following equations. 

1. Cj^H, jO,a + SHI = Cj^HeO^ + 8H0 + 81 

2. C,4H,,0,j,-|-8l zrCj.HeO^-fem +21 

Since kinic acid is thus converted so easily into benzoic acid, it occurred 
to lautemann to examine whether it would undergo the same change 
in the animal organism, and appear in the urine as hippuric acid. He 
found this to be actually the case, in trials upon himself and two other 
persons, 8 grms. of kinate of lime yielding in two experiments 2-2 and 
2'7 grms. of hippuric acid, respectively. Kinic acid having been proved 
by Zwenger and Sievert to exist in considerable quantity in the whortle- 
berry plant, it becomes probable that it may also occur in various grasses, 
and that it is the origin of the hippunc acid which is found in the urine 
of pastured animals. s. w, j. 

8. On the composition of the urine of oxen as related to tluir fodder, — 
Hbnkedbko, Stoiimann and Rautbnbbrg, {Ann. Ch, u, Phartn., cxxiv, p. 
200,) at the conclusion of an import^int paper chiefly occupied with an ac- 
count of the method they employ for the determination of hippuric acid, 
urea and chlorid of sodium in urine, give the following renumi of results 
obtained with the urine of three oxen during seven montlis of 1860-61. 

1. The urine had the maximum content of hippuric acid — 2*1 to 2*7 
per cent — when the cattle fed chiefly on oat and wheat straw with a 
small addition of crushed beans. When leguminous forage (clover hay 
and bean straw) was exclusively supplied, the hippuric acid fell to 0*4 per 
cent and less. With meadow hay the percentage was intermediate, viz : 
1*2 to 1*4 per cent 

2. The addition of considerable quantities of easily digestible food, 
e,g, bean-meal, starch, sugar and oil, to the proper fodder, had the effect 
to diminish the amount of hippuric acid, and increase that of urea. 

vital procestt of ** vegetable retpiratkm*' if not fre« hydrogeo yet cnrbaretted hydro* 
g(fn and carbonic ozyd, but no free nitrogen, are ghren off in conjunction "with oxy- 
gen, BoussingnuU {thU Journal, zxxv. p. 122); while, at Pettenkofcr and Voit 
have shown, (Ann, Chem, u, Pharm., iu Sup. vol 66), both carboretted hydrogen 
and free bjdrogeo are found in the produett of animal retpiratioo. a. w. i. 
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8* The quantity of biearbonate* io the urine depends upon the nmouut 
of carbonates or salts of yegetable acids present in the food. 'The sev- 
eral materials used as rations in these experiments gave, by indtura^u 
in the mujffU, ashes having the following quantities of carbonic acid to 
100 of dry substance. 

Clover-hay, • - - - 2*4 pts. CX), 
Bean-straw, - - - • 1*6 " •* 
Meadowhay, . . - . i-i " " 
Oat straw, .... 0-2 " " 
Wheat-straw, - . . - o-O « ** 
Crushed beans, ... O'O " •* 

In the urine, the greatest amount of carbonic acid — 1*6 to 1'8 per cent- 
was observed after feeding with clover-hay. In urine excreted after the 
ingestion of wheat-straw and crushed beans, carbonic acid was totally 
wanting. The urine from cattle fed on wheat-straw had an acid reaction 
notwithstanding it was destitute of carbonic acid, while in every other 
instance the reaction was alkaline. By adding to the day's ration of 
straw 75 grms. acetate of potash, the carbonic acid and the alkaline re- 
action reappeared. s. w. j. 

4. On some points in the composition of Soils. — It has been assumed 
by chemists that hydrated oxyd of iron and hyd rated alumina as well 
as hydrated silica are usual ingredients of soils, though no direct proof 
of their presence has been furnished. Alexander Mdller {Die tand- 
vfirlhschaftlichen Versuchs-Slationen, iv, p. 227) has examined various 
soils for these substances by treating them with solution of a neutral or 
ammoniacai tartrate and with carbonate of soda. Miiller finds that 
seignette salt when boiled with hydrated sesquioxyd of iron dissolves 
the latter, forming a dark-brown alkaline solution. The hydrated sesqui- 
oxyd does not lose its solubility by air-drying nor by drying at 212^, 
though, in the latter case, it dissolves with more difScultv. Hydrated 
alumma behaves similarly, but appears to go into solution with less 
rapidity. Silicates of these oxyds are insoluble in the ammoniacai solu- 
tion of tartrates which easily take up the hydrates. 

The only soils which yield to this reagent noticeable quantities of hy- 
drated oxyd of iron (and hydrated manganeso-manganic oxyd) are those 
which possess a perceptible ocher-yellow color. Red soils, and also those 
having a light color, yield little iron to a tartrate, compared to that which 
is removed from them by hydrochloric acid. The yellow soils thus con- 
tain hydrated sesquioxyd, the red, anhydrous sesquioxyd, and the light- 
colored soils appear to contain a silicate of iron. 

Hydrated alumina Miiller scarcely found at all. He supposes that 
aluniiina exists in nearly all crises as a silicate. 

By digesting the clayey soils of the vicinity of Stockholm direcUy with 
solution of carbonate of soda, or by treatment with chlorohydric acid, 
but very little silica is taken up. On the other hand, the residue that re- 
mains after acting on them with chlorohydric acid yields much silica ; in 
some cases, even 16 per cent It hence appears that in the soil the silica 
existi for tlie most part in a state of combination. 

Ifote, — ^There can be little doubt that the hydrous silicates of the 
varioui bases occurring in the 6oil--*of its seolitio oonstkiMnt* aa tbej 
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msy be termed, enact a Mries of moat important functions. The re- 
searches of Danbr^ on Metamorphism, Ann. d$t Mines, [0], xvi, also 
Smithsonian JRspart, 1861, have elucidated, in the most clear and striking 
manner, the conditions and results of the action of warm water on the 
anhydrous silicates, and have shown that crystallized zeolites may be 
produced from them by its influence. Way and Eichhom {this Jour., 
xxvii, 71-85) have made it in the highest degree probable, that the 
absorbent power of soils for the alkalies is due to the action of amor- 
phous zeolitic compounds ; and it is hardly to be questioned, that the 
good (or bad) results of tillage and many of the hitherto inexplicable 
effects of manures, will be found to bear close relations to the processes 
of soil-metamorphism, in which silicates, water and carbonic add play 
the chief parts. s. w, j. 

IV. MD^RALOGY AND GEOLOGY. 

1. Manuel de MvUralogie par A. DbsCloizbaux, Maitre de conference 
k PEcole Normale snp^rieure, etc Tome premier, 572 pp., 8vo. Paris, 
1803. — ^This Manual of Mineralogy embodies the results of a very large 
amount of original research by the author. DesCloizeaux has for many 
years been engaged in studying the optical and crystalloffraphic charac- 
ters of mineral species^ and by these means, especially the former, has 
thrown new light on doubtful species, dbtingnished many that have been 
confounded together, and referred others, supposed to be distinct, to 
their true places. Many of these resnhs have already been mentioned 
briefly in former numbers of this Journal,* and it is hardly necessary to 
eater into details in this fdace. Suffice it to say that ^e work is a source 
of original information on minerals, indispensable to all who are inter- 
ested in having an accurate knowledge of species. 

2. Report en the Geological and Mtneralogical specimens cdleeted by 
Mr. C. F. Hall in Frobisher Bay.* 
To tH« New York Ltccuh or Natural HwroEY:— 

One of your committee, appointed to examine the collection of min- 
erals and fossils made by Mr. Chas. F. Hall in his late Arctic Exploring 
Expedition, begs leave to report, that he found the collection of^ fossils 
small in number of individual specimens, and limited in the range of its 
species, but possessing great interest to the student of Arctic geology. 
The specimens are as follows : — 

Maclurea magna (Lesueur). No. of specimens 7 

Casts of lower surface. " "8 

JSndocerasproUiforme? (BmS). ** "1 

Orthoceras (badly worn specimens). " " 8 

Helioliies (new species). " "2 

Heliopora « " a a i 

ifa/yWtef cafentiZate (Fischer). « "1 

Beceptaculites (new species). ^ '^ 1 

This collection was made at the head of Frobisher Bay, lat 68^ 45^ N., 

> [2], zz. 270, zxv, 896, zzii, 868, zzzi, 866, zzxiv, 208. 
* Oomnnioioated to this Jomal by the Lyceum. 
Am. Joub. Scl~Bboohd Sums, Vol. XXXY, No. 101— Maboh, 1868. 
38 



Digitized by VjOOQiC 



304 Scientific Intelligence. 

and long. 70^ W. from Oroenwich, at a point which, Mr. Hall 8a3rs, 
is 'a mountain of fossils,' similar to the limestone bluff at Cincinnati, 
with which he is familiar. This limestone rests npon mica schist, speci- 
mens of which he also brought from the same locality. WheUier the 
limestone was conformable to the schist or not, Mr. Hall did not deter- 
mine. It is much to be regretted that this interesting point was not 
examined by him, as it is doubtful whether this locality may ever be 
visited by any future explorer. 

The fossils, without doubt, are all Lower Silurian. The Maclurea 
magna would place the limestone containing it on the horizon of the 
Ohazy limestone of New York. The Halyntet catenulata has been 
found in Canada in the Trenton beds, but in New York not lower than 
the Niagara Limestone. The Endoceroi protei/orme belongs to the 
Trenton limestone. The Beceptaeulites is unlike the several species of 
the Galena limestone of the West, or the B, occidentalU of Canada. 
Mr. Salter speaks of one found in the northern part of the American 
continent This may be that species, or it may be a new one ; which it 
was, we have no means of determining. The Ortkoeeraia were but frag- 
ments, and so badly water-worn that the species could not be identified. 

The specimens of corals were very perfect and beautiful, and unlike 
any figured by Prof. Hall in the Falfeontology of New York. The 
JSiliolites and Heliopora belong to the Niagara group, in New York, 
but in Canada they have been found in the Lower Silurian. For the 
identification of strata, corals are not always reliable. Whether these 
species are similar or identical with any in the Canadian collection, it 
was oat of my power to determine* They are nnlike any figured by 
Mr. L W. Salter. R P. St«vbn8. 

One of the committee, appointed to examine the mineral specimens 
brought from Frobisher Bay by Mr. Hall, reports that the specimens 
though quite numerous were mostly of the same general character. The 
rocks were nearly all mica schist ; some of the specimens were taken from 
boulders, some from the ruins of houses, and haa the mortar still attached, 
and some were from the rock in its natural position. There was nothing 
peculiar in the rock, it presenting the usual variations in composition. 
The other specimens were an argillaceous limestone determined by its 
fossils to be Lower Silurian ; a single specimen of quartz, crystallized 
and presenting besides the usual six-sided termination another pyramid 
whose angle was much more obtuse ; magnetic iron, some of which was 
found in situ and other specimens which were evidently boulders and 
had undergone for some time the action of salt water ; a few^ pieces of 
iron pyrites, bituminous coal and nodules of flint or jasper. * * * * 

[The part of this Report omitted gives reasons for believing the coal 
and siliceous nodules to have been brought from England by Frobisher, 
who, it is well known, took out large supplies and many miners, expect- 
ing to mine and smelt ores; some *' blooms*' of iron which Mr. Hall 
found may have been the result of their operations with the magnetic 
iron. — EdsJ 

« « « This theory is supported by the traditions of the natives, who 
•ay that the coal was brought there by foreigners,* as well as by the 

* Everything that seems to them peculiar they refer to this soorosi 
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mitire absence of any indications of geolosfical strata so high np in the 
series as the Carboniferous formation. The siliceous pebbles seem to 
have served as gravel for the mortar used in building the houses for car- 
rying on the various objects for which the expedition was sent out No 
trace of any mineral containing silver existed in the collections. The 
sands supposed by Mr. Hall to be those in which Frobisher found gold 
have not yet been assayed. A small bead detached from an ornament 
worn by the natives was found to be lead. Thos. Eolsstok. 

But little attention was paid to zoology, Mr. Hall not having the 
means at hand for the preservation of specimens. A single specimen of 
a mollusk, in a dried state, was sent to Wm. Stimpson, Esq., for exam- 
ination. He writes as follows: ^*I find the snecimen to be Cynthia 
pyriformis Rathke, an Ascidian mollusk, originally found on the coast of 
Norway." Only two species of birds were brought, via : Colymbui tor* 
quatus Bmnwich, and FUctrophanes nivalis Linn. 

Of mammals, he obtained two Lemmings which were referred for de* 
termination to Pro£ S. F. Baird of the Smithsonian Institution. He 
informs me that they agree best with Georychus helvolus Audubon* and 
he should so consider them for the present Gbo. N. Lawrbkob. 

8. Note on afo$sU JSchinoderm from the Blue Limestone (Lower Silu^ 
rian) of Oincinnati, Ohio; by J. D. Dana. — In vol. i, (1846) page 44 of 
the second series of this Journal, there is a paper on a fossil Echinoderm 
from the Blue Limestone of Cincinnati, by G. Graham, J. G. Anthony 
and U. P. Jambs, illustrated by a figure from a drawing by the last-men- 
tioned. In a recent letter from Mr. James, the writer learns that the 
specimen was discovered by him in March, 1846, and that it still remains 
in his possession and is the only one yet found. The species is referred 
in the article to the genus Asterias, In the writer's Manual of Geol- 
ogy, the figure is reproduced on page 221, and the provisional name 
annexed of Asterias Anthonii, From an examination of the drawings 
Mr. K Billings of Montreal, well versed in Silurian Echinoderms, con* 
dudes that it comes nearest to the genus Palasterina and may belong 
to it Deriving the name from the true discoverer, the species will then 
be the Palasterina (/) Jamesiu 

4. On a new Crustacean from the Potsdam Sandstone; by Prof. 
Jambs Hall, (Canadian Naturalist and Geologist, Dec. 1862, vii, p. 
448.) — The Crustacean fossils here described and figured are the cephalic 
shields of a species supposed by Prof Hall to approach in character the 
modem Limulus. lliey are from the Potsdam sandstone of Wisconsin. 
The shield is three times as broad as long, has a strong thickened border, 
rounded lateral angles, and small but quite prominent eyes. Other 
fragments have been obtained in the region of the Upper Mississippi, 
and one is a straight spine, which may have been. Prof. Hail observes, 
Uie caudal spine of this species. It is suggested tliat the tracks, called 
Protichnites, found in the Potsdam sandstone of Canada by Logan, may 
have been made by this species ; and this is urged as the more probable, 
since, in 1857, similar tracks were observed by E. Daniels, of the Geolog- 
ical Survey of Wisconsin, in the Potsdam sandstone of Black River. 

6. Proceedings of the Portland Society of Natural History^ vol. i, 
part 1. — ^This volume of 100 octavo pages is the first publication, in 
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fonn, of the PbrtlaDcl Society of Natural History. It contains many 
papers of interest, a plate of coal plants of the Carboniferous age, and a 
valuable geological map of the northern portions of the state of Maine. 
If the future numbers of the Proceedings are equal to the first, their pub- 
lications vill contribute much to the progress of science. 

Most of the pai>ers in Part 1 appear to have been communicated by 
members of the Scientific Survey of Maine: and ve understand that the 
first set of specimens collected by the authority of the state government will 
be deposited in the rooms of the society. The following are the titles of 
the most important papers in Part 1. A catalogue of the Flowering Plants 
of Maine, by G. L. Goodale, Botanist to the Maine Scientific Survey : — 
Catalogue of the Mammals and Birds of Maine, compiled by O. H. 
Hitchcock, State Geologist : — Notes upon the Geology of Maine, by C. 
H. Hitchcock : — Catalogue of the Reptiles and Amphibians of Maine, by 
p. F. Fogg, M.D. : — Fossils of the Potsdam Group of North America, by 
C. H. Hitchcock : — Grooved Boulders in Bethel, Maine, by N. T. True, 
M J). : — Description of a new species of Carpolithes from the Miocene 
Tertiary of Vermont, by C. H. Hitchcock. 

6, On the present condition of the Crater of Kilauea on the island of 
Mawaii ; by Rev. Titus Coan. — The following facts on the present con- 
dition of the crater of Kilauea are taken from a letter addressed to 
Prot C. S. Lyman by Rev. T. Coan, dated Hilo, Hawaii, Nov. 13, 1862. 

'* Very great changes have taken place in Kilauea since your visit in 
1846.^ The great dome, some two miles in circuit, which was raised over 
Haluemauma [the lake of lava situated in the south extremity of the cra- 
ter of KilaneaTl has subsided, leaving a corresponding depression or cra- 
ter. It is as if a great cauldron had been turned right side up and set 
£or boiling. Near the center of this depression, there is an active lake 
about 600 feet in diameter. Sometimes this lake is sluggish, and again 
it boils and rages, tossing its fiery masses and throwing up its jets of 
melted lavas 20 to 50 feet high. Occasionally it overflows, or rends its 
rocky sides, and sends off streams to harden in other parts of the crater. 
Within the aforesaid basin or crater, and one-fourth of a mile from the 
active lake, a great mound has been recently raised, and on its summit a 
huge mass of lava is piled up, rising into pinnacles and turrets, of such form 
as to resemble, in the distance, a cathedral. This is called Pel6's Temple. 

All the central portiou of the crater of Kilauea has been elevated by 
upheaving forces, and the circuit, once the '* Black Ledge," has been raised 
by superincumbent deposits or overflowings proceeding from the southern 
portion of the crater. I think the central area is not more than 600 feet 
below the highest point in the outer wall of Kilauea. Near this central 
portion of the crater rests an irregular and broken ridge of immense 
masses of very compact basalt filled with grains of olivine or chrysolite." 

7. Arsenide of Copper from Lake Superior. — Schbbrbr fives in the 
Berg- und Huttenmdnnisehes Zeitung^ xx, p. 152, an account of a specimen 
of a metallic mineral found as a boulder on the banks of the St Louis 
River, near Superior City, Wisconsin. He found it to contain 86 pr. ct 
of copper and 14 pr. ct arsenic On the weathered surfaces it was black, 
while on the fresh fracture it was yellow, tarnishing and becoming black 
00 exposure to the air. It was considered by several members of the 

' See this Journal, [2], zzii, 75. 
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^ Minere' Union" at Freiberg to be a furnace product, perhaps made by 
the Indians. Dr. Kenngott very properly classes this substance with 
whitneyite {Uebersichty 1861, p. 114), and the mass is unquestionably a 
mixture of whitneyite and algodonite similar to that described by Dr. 
Genth {this Journal^ [2], xxxiii, p. 1 9 1 ). A further notice of this boulder 
has been sent to Prof. Silliman, Jr., by Col. Chas. Whittlesey of Cleave- 
land, from which we extract the following facts. It was found on the 
bank of the St Louis river at Rice's Point, one and a half miles from the 
west end of Lake Superior. It was about one foot in length, and weighed 
finom 05 to 100 lbs. ; on the fracture it was crystalline and contained 
small pieces of calc-spar. The fragment analysed by Scheercr was sent 
to him by Col. Whittlesey through Mr. Boole, who was then a student 
in Freibei|r. Col. Whittlesey considers that this boulder was transported 
to the St Louis River, from some vein, by the northern drift. It had the 
usual worn aspect of the copper boulders of the Lake Superior region. 
The writer is informed by Mr. C. F. Eschweiler, Superintendent of the 
Isle Royale Mine, that a vein of arsenids has recently been discovered 
on the property of the Columbia Mining Company at Honehton. The 
whitneyite is there found associated wiUi native copper and domeykite* 

o. J. B. 
' 8. Catalog einer Sammlung vom 675 ModelUn in Ahomholx^ mr 
Erldutemng der Kryitallformen der MineraHen^ awtgegeben vom jRhein- 
isehen Mineralien-Comptoir dee Dr. A. Krantz in Bonn. pp. 50, 8vo. 
Bonn, 1862. — This catalogue is a description of the collection of crystal 
models now made by Dr. Krantz. The models 1 to 78 illustrate the 
monometric system, 70 to 151 the dimetric system, 152 to 348 the 
hexagonal system, 344 to 506 the trimetric system, 507 to 645 the 
monoclinic system, and 646 to 675 the triclinic system. Among these 
are 81 models of twin crystals, illustrating twinning in 44 species. The 
whole represent 222 mineral species. The catalogue contains under 
each number the name of the form or species, the ciystallographic sym- 
bols of the planes, according to both Nanmann and Miller's notations^ 
and references to the figure corresponding to the model in NaumanUy 
Miller, Rose, Dana, Dufr6noy and other prominent treatises of Mine- 
ralogy. The models are made with the greatest accuracy ; many of them 
are copies from models furnished to Dr. Krantz by G. Rose and Hessen- 
berg. They arc made of maple, and have an average diameter of 5 
centimetres (about 2 inches). They are sold in Bonn for 120 Prussian 
thalers. o. j. b. 

V. ZOOLOGY. 

1. Contributiom to Conehologyj vol. iL — A Monograph of the Order 
Pholadacea and other papers ; by Georob W. Trton, Jr. Dec. 31,1862. 
— ^This volume of 127 paffes is composed of articles printed oriffinally 
in this Journal, and in &e Proceedings of Uie Academy of Natural 
Sciences of Philadelphia. The first volume, containing a bibliography 
of American Conchology, was published independently in 1861. The 
seven articles in the present volume are, *^ On the Jioliusea of Harper's 
Ferry y Virginia,^ (pp. 9-11), **-4 sketch of the history of Conchology in 
the United States,'' (13-32),' "^ Synopsis of the Recent Species of Oasiro- 

' See this Joomal, [2], voL zziii, March, 1862. 
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chcBnidcB, a Family of Acephalous Mollusca^ (88-62)» " On the Cloiiifi' 
cation and Synonymy of the recent species of Pholadidce" (68-93), ^ Notes 
on American fresh water Shells^^^ (96-96), ^^Monograph of the family 
TeredonidcB,^ (97-126), and ^^Description of a new Genus and Species of 
PholadidcB,'' (\26'\2iy 

The Fholadacea, as will be seen from the abov6 list, are divided into 
three families, first severally distinguished by Mr. Carpenter. These fami- 
lies may be natural, the Teredonidce being most justly separated from the 
PholadidaSy with which they had been confounded until distinguished 
by Carpenter; but, to the number admitted by Mr. Tryon, would per- 
haps be properly added another, the AsperyillidcB of Gray ; the presence 
of fringes or tentacles at the front of the mantle, and the consequent 
development of tubuli radiating from the edge of the anterior disk of 
the tube, conjoined with the modification of the other part, appear fully 
to justify that distinction. There would then be four allied families, 
Pholadidcey Teredonidce^ Gastrochamidcs and Aspergillidce or Brechitidcs, 
The propriety of the erection of this group of families into an ** order," 
as has been proposed by some and adopted by Tryon, is extremely 
questionable. 

The genera of the Fholadacea accepted by Mr. Tryon are numerous, 
but apparently not more so than are natural. A number, it is true, have 
been refused by many conchologists, chiefly on account of the burthen 
on the memory caused by the multiplication of generic names ; but, as 
it is not quite evident what relation the powers of memory have to the 
existence of natural groups, scientific men will doubtless prefer to express 
in a scientific nomenclature the structural modifications that nature 
indicates. 

The '* description of a new genus and species of Fholadidai^ forms an 
Appendix to the monograph, and makes known an interesting addition 
to our Fauna, the Diplothyra Smithii of Tryon, from New York Bay ; 
the genus indicated belongs to the subfamily Jouannetiina of Tryon, 
distinguished by the development of a callous plate closing the anterior 
ventral gap of the adult shell, and also, it might have been added, by 
the perfect union of the siphonal and anal tul^s, and the fringed border 
of the common tube in the known animals. The bibliography of the 
monograph is exhaustive, almost every reference to any genus or spe- 
cies having been given. The author proposes to publish an illustrated 
descriptive monograph of the same Fholadacea at a future time, if fur- 
nished with requisite material — for which he appeals to collectors. 

In the " Notes on American fresh water Shells," the subdivision of 
the genus Vivipara Montfort (properly Viviparus), into four subgenera, 
Vivipara^ Tulotoma Hald., Melantho Bowd, and Haldemania Tryon, is 
proposed. This view will doubtless be accepted, although the distin- 
guishing characters of Melantho are not given. The latter includes the 
ordinary Faludince of the Eastern States, and is distinguished by the 
form of the shell, the siffmoidally sinuous outer lip, &c. A family Am- 
meolidce is also proposed for the reception of Amnicola^ but is unaccom- 
panied by a diagnosis. The distinction of that genus from the Vivipa- 
rides as well as Littorinidcs and lUssoidcs, is justifiable ; it is indeed more 
nearly related to the Melanians but has no lateral jaws. The characters 
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of the family, as well as of the Viviparidce^ and the sabdivisions of each, 
will be given in another place by the reviewer. The gcnos Amnicola 
is proposed to admit the new subgenus Fomatiojpsis, based on A, lapi- 
daria and other elongated species. The correctness of this distinction 
at least remains to be verified on the animal' Two more distinct types 
exist in the A. CincinatUniis G. & H., and the globular A. depre$sa 
Tryon. The former, on account of its reflected circular lip, has been 
named by the reviewer Chilocyclu^ while the latter, distinguished by its 
lai^e, globose body-whorl, is called Somatogyrus, 

The memoirs, bronght together in this volume, are valuable contribu- 
tions to science, and will doubtless obtain for the author the merited 
thanks of the scientific world. It were to be wished that more con- 
chologists would imitate him in precision and knowledge of bibli- 
ography. T. Gill. 

2. Analytical Synopsis of the order of Squali, and Revision of the 
Nomenclature of the Genera ; by Thkodore Gill. pp. 42(-47). (Re- 
printed from Annals cf New York Lyceum^ vol. viii.) On the Classifi- 
cation of the Families and Genera of the Squali of California; by Thb- 
ODORB Gill. {Proc. Acad. Nat. Set. Phila., Oct., 1862).— The two 
articles cited are devoted to the systematic revision of the families and 
genera of Sharks, which the author regards as constituting an order of 
Elasmobranchiate Fishes, distinct from the Rays ; the ordinal name of 
Squalij previously used in a subordinal sense, has been retained. The 
''analytical synopsis'' is divided into three chapters, — 1st, "On the his- 
tory of the order^^ in which a review of the principal classifications of the 
sharks is given, and their respective merits discussed ; 2d, ^ On the 
relations of the order ^^ in which the isolation of the Rhinos {Squatincs 
Dum.) as a distinct suborder, is urged, and the nearer affinity of that 
group to the order of Rays is contended for ; the relation of the families 
sought to be ascertained, and the most striking peculiarities of the geo- 
graphical distribution of the several types pointed out; and 3d, " Sys- 
tematic Arrangement." \n this portion of the synopsis, two analytical 
tables are first given, illustrating the principal or most apparent distinc- 
tions of the different families, sixteen of which are admitted ; these are 
followed by similar analytical tables for the respective families, the 
dichotomous method being applied to facilitate the identification of the 
various genera. After the '' synopsis" of each family, an enumeration of 
the sub&milies and genera is presented, in which the authorities, typical 
species, and synonyms of the generic names are given. As a sequel to 
the whole, the latin diagnoses of fifteen new genera are offered ; this, 
added to the number adopted from others, gives a total of fifty-eight 
represented in our present seas ; to that number, six others are super- 
added in the supplementary article on the Californian sharks. 

The classification adopted in the synopsis is said to be a '' modifica- 
tion of that of MUller and Henle. The principal differences consist in 
the arrangement of the Scyllioids at another point in the series, and their 
distribution among three families, and in the union of the Miillerian 
fiunilies of the CarcharicSj Tricsnodontes^ Galei, Scylliodontes and Mtts- 

' The A. lafidaria itself perhaps belongs to the Ac%eulid<», and consequently to 
a diflersnt family from the other species. 
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Mi in oae, but after tbe ezduaion, from the fint, of the hammer-headed 
sharks, which appear to constitate a distinct family, CeitroeioniMm^ 
(the ZygoMOB of former American anthers and not the Cestra^wUet of 
Agassiz) recognized as such by most of the recent systematists.*^ The 
terminology of the family names is also different from that adopted by 
the German naturalists, the terminal syllables cida beinjor emplc^ed ; 
and the subdivision into subfamilies is likewise oriffinaL The principal 
chanffet in the nomenclature result from the revim of names proposed 
l^ Klein and Rafinesque. A still further modification is proposed m the 
article on Galifbmian sharks, where the proposition is made to distin- 
guish the genos Oxynotui of the synopsis (Cenirina Ouv.) as the type 
of a specif family, and the arrangement of the genera left in the 
Spinacoida is considerably altered. In the same article, the fomily of 
ffeterodanioids of the author (Cestraciontes As.) is made to include three 
genera, the Californian species {Cett, FrancUct Qrd,) being fully described 
as the type of one (Gyropleurodus)^ and a species illustrated in the Zool- 
ogy of the Venus being proposed as that of another named Tropidodue, 
The author is inclined to exclnde many of the genera referred by Prod 
Agassiz to the Cestraciontes, from that family, and has restricted it with 
reference chiefly to the living forms. One of the chief characters no- 
ticed, as distinguishing the family from all other existing types, is the 
form of the head, and the rapid declension of profile from the interor^ 
bital region. 

In accordance with the classification proposed in the Synopsis, there 
are eight frtmilies of Squall represented along the eastern coast of the 
United States ; — (Sqnali) LamnaidcB^ Odoniaapidoidof^ AlopecoidcB^ Cu- 
traciontoidcB (Zygmnoe)^ GaleorkinoidcB ( CareharicB), Spinacoida^ Seym- 
noidcB, and (Rhinse) Ehinoida^ (SquatincB), Along the western coast, 
only five are yet known to be represented ; the Oaleorhinoida, Hetero- 
dontotdoBj j^otidanoidcRj SpinacoidOy and RhinoidtB. a. 

3. On the mode of development of the marginal tentacles of the free 
Medusa of some Hydroids; by A. Aoassiz. 14 pp., 8vo. (From the 
Proe, BosU Soe, Nat. Hist.^ vol. ix, August) On Alternate Generation in 
Annelids^ and the Embryology of Autolytus comutus ; by A. Agassiz. 
26 pp., 8vo, with 8 plates. (From the Joum. BosL Soc. N. iJ., vii, 892, 
1862.) — These papers by A. Agassiz (son of Professor Agassiz) contain 
the results of careful research, bearing on facts of great zoological in- 
terest The first relates to the order of succession in the development of 
the marginal tentacles of Medusae. Designating each new intermediate 
series by t and a number, added as an index expressing the order in time 
of the several series, he makes out a formula for the order of arrange- 
ment, and also for the number of tentacles. Thus, in a young Tiarqpeis^ 
the formula for the number of tentacles is 

Xte4T,+4/,+16<3=24<, 
or in other words, the sum of the number of tentacles equals 4 of the series 
first in the order of time, -{-i of the second (or those next developed), -|-16 
of the third. In two older stages of the Tiaropsis, the formulas are 

JStz^4T,+4t^+\6t^+St^+St^=z40t, 
and X/=4Ti-|-4/a+l«'3+8/4+8«6+16/«=66/. 

We refer to the paper for other examples of these important results. 
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In the aeeond paper above mentioaed, the aitthor has illtntrated, hf 
many excellent figures, the reproduction by fission of tome Annelids, and 
further has sustained the ?iew, which has heretofore been questioned, that 
there is actual alternate generation in these species ; showing that the 
individuals proceeding from the egg reproduce only by fission ; and that 
fixHn fission come males and females ; and, from these males and females 
thus originating, reproduction by eggs again commences. A new Ameri- 
can species of Autolytus also is described, and its development from the 
egg described and illustrated. 

VI. ASTRONOMY. 

1. On the douhU star ft Hereulia^ (in a note to the Editors of this 
Journal, dated Cambridgeport, Feb. 20, 1863.) — In the summer of 1856, 
I discovered that the companion of ft Herculis was a double star, but 
having no suitably mounted instrument for executing measures of either 
position or distance, I reported the case to Mr. Bond at Cambridge, and 
also to Mr. Dawes of Eodand. 

The latter has published the following measures, made soon afler its 
discovery, in the Monthly Notices of the Royal Astronomical Society of 
London, vol. xvii. No. 9. P = 68^-97 ; D = l"-85 ±. 

In July, 1862, I found P= 70^; the distance remaining abont the 
same, or certainly not increased. Mr. Dawes calls them 10^ and 11 mag- 
nitudes. Considering the large distance and minuteness of the compo- 
nentSy this change in the angle of position is very remarkable* 

Another interesting object, at this time, is t Herculis ; so nearly in 
conjunction, the past sumnner, that it could not be divided with a fine 
eiffht inch glass, in the best atmosphere, with a power of 1000. A no- 
table epoch in its history ! Alvan Clabs. 

2. Alyah Clark receives the LaLande Prize. — ^The LaLande Prize 
of a gold medal, value 600 francs, has been awarded by the Frendi 
Academy of Sciences in January last to Alvan Clark of Cambridgeport, 
for his discovery of the companion of Sirius {thie Journal^ xxxiii, p. 
286). It will bie noticed that the great 18^ inch objective with which 
Mr. Clark made this remarkable obsiervation, has been purchased by the 
Chicago Astronomical Association. 

3. The AstrotwmiccU Association of Chicago. — This new association 
have purchased the great 18^ inch object glass made by Altan Clark 
of Cambridgeport, Mass., for the University of Mississippi under the or- 
der of President Barnard. The price paid was 111,187, the same sum 
Mississippi was to have paid for it It will cost about an equal sum to 
mount it properly. 

We congratulate the prosperous city of Illinois on the possession of 
this remarkable objective, which already, while mounted only in a rude 
tube of wood, has won for its talented maker the LaLande medal. 

The possession of such an instrument implies a well organized Obser- 
vatory, with all its appointments, for the endowment of which Chicago 
lacks neither the spirit nor the means. 

Am. Joub. Sci.— Sscovd Sbbiss, Vol. XXXY, No. IM.— Mabch, 1868. 
39 
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4. Shooting Stan of Dee, lOth^lSth, 1862.— Mr. BxNjAiffm V. MlitSH 
writes from Philadelphia, that on the evening of the 10th of December, 
between 10^ and ll^^, he noticed about half a doxen brilliant meteors. 
Hiey radiated from the vicinity of Castor and Pollux. The next morn- 
ing, during the half hour, 4^ to 4^^^ they were not remarkable for num- 
ber or brilliancy, but all radiated from the same vicinity. 

On the morning of the 12th, Prof. Gummere and Mr. Battey saw at 
Haverfoi'd, Pa., 28 in 1^ hours, nearly all of which radiated from a point 
about midway between Castor and Pollux. 

Mr. Marsh adds, •* the report which Mr. George Wood made on the 
nth Dec., 1861, {this Journal, xxxiii, p. 149,) would agree very well with 
this radiant, so that I think there is strong reason to conclude that from 
the 10th to the 12th of December the meteors mostly belong to one 
group radiating from the vicinity of Castor and Pollux. Is it not prob- 
able that on most occasions the great body of those seen belong to a 
regular group reappearing annually, and that such groups, variously 
scattered through the year, and sometimes perhaps over-lapping, make 
up the mass of the meteors seen ?" 

VII. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. Scientific application of the Metric System of Weights and Meas- 
ures, — The establishment of the International Decimal Association in the 
year 1856, has at length resulted in the appointment of a Committee of 
inquiry by the British House of Commons, which after examining nu- 
merous witnesses of great eminence, has presented to Parliament a report 
recommending the adoption, throughout the British Empire and for all 
y purposes, of the Weights and Measures of the Metric System. This re- 
port, having been published by the House of Commons, with the evi- 
dence of 39 witnesses and an analytical index, forms a "blue book" of 
neariy 300 pages. Besides matters of the utmost importance in regard 
to the improvement of education, the progress of domestic trade and of 
foreign commerce, and the advance of the general interests of humanity, 
it merits the attention of all who are engaged in scientific pursuits on 
account of its statements in regard to the progress of the Metric System 
among chemists, physiologist^*, and other philosophers. The witnesses, 
whose testimony relates to this subject, arc, Thomas Graham, F.R.S^ 
Master of the Mint ; Professor Miller, of Cambridge, one of the Oom- 
missionors appointed by the British Government to restore the lost stand- 
ards of weights and measures ; T. L. Donaldson, Professor of Architecture 
in University College, London, and a Juror of the International Exhibi- 
tion ; Dr. Bolley, Director of the Polytechnic School and Professor of 
Applied Chemistry at Zurich. The testimony of these gentlemen is to the 
following effect : — 

Within the last ten years the Metric System has made great progress 
in the British Islands so that it is used almost exclusively in chemical 
pursuits. It now forms a sort of common scientific language understood 
everywhere. Papers published in England with the national weights 
and measures are neglected on the continent, being so far unintelligible. 
Scientific men generally look forward to the universal adoption of this 
system, being of opinion that no other can prevail. It begins to find a 
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plaoe in elementary Engiish books. It is used in papers- read before. the 
Koyal Society. On the other hand, the English weights and measures 
are so complicated that it is impossible to use them, and some of them, 
such as the scruple and the drachm, are little known even by name. The 
grain has been decimally divided for more than 30 years, and Mr. Oert- 
ling of London now makes delicate balances with grain weights, which 
are commonly used by chemists and at the colleges. As far as scientific 
investigations are concerned, the old English method is entirely use- 
less. In our scientific journals, weights are almost universally given in 
grams, and lengths in millimetres. In Switzerland, as well as in other 
continental nations, the Metric System is the only one in use for scientific 
purposes: without its adoption they cannot write on chemical or physical 
matters. In Alexandria the builders all use the metric form employed 
by the French and Italians, extreme diflSculty and confusion being pro* 
duced in architecture and engineering by the diversity of weights and 
measures. At the late International Exhibition in London the foreign 
jurors abandoned in despair the task of drawing parallels between the 
values of British and foreign goo<ls. 

The claims of science, to have the benefit of the Metric System, have 
likewise been represented at an interview, on the 1 8th of November, with 
the Rt. Honorable Milner Gibson, M.P., President of the Board of Trade. 
On this occasion. Professor Owen of the British Museum showed the 
value of the system in the study of natural history. The majority of 
the facts in this science include the elements of weight and measure. 
But, besides the confinement to Britain of its own national weights and 
measures, which constitute a wall of separation between British and for- 
eign science, innumerable mistakes arise from their variety, their intricacy, 
and their want of system. Uncertainty arises between avoirdupois and 
troy, and between divisions of the inch into tenths and twelfths, both of 
which are called "lines." 

In the United States and the South American States, the employment 
of the Metrical System for scientific purposes is all but universal, and, in 
those institutions of learning where this system is employed by teachers, 
the results are always most satisfactory. 

2. Pasteur has been chosen and confirmed a member of the French 
Academy, in the section of Mineralogy, in place of De S6narmont, de- 
ceased. DesCloizeaux was his competitor {ex cequo)^ in the second rank 
Delesse, and in the third H6bert The vote stood thus : 60 votes, 31 
requisite for a majority, the first ballot gave Pasteur 36, Des Cloizeaux 
21, and Delesse Z.— Session of Dec. 8, 1862. 

VHL BOOK NOTICES. 
1. S toreros Dictionary of Solubilities of Chemical Substances,^ — Mr. 
Stoker here presents us the first installment of a work on which he haa 
been long engaged with well known assiduity, and which is destined to 
connect his name inseparably with chemical literature. This part of the 
First Outlines takes us nearly to the close of the letter C, probably a 
near approach to one third the bulk of the entire work. The term 

' Fir^t OutliDCs of A Dictionary of the Solubilities of Chemical Substaooet. By 
Feahk H. SToaBa. One volume in three parts. Part I, 8vo, pp. 282. Cambridge : 
Sever A Francis, 1868. B. Westermann i Co., New York. 
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•olabilitj is used by Mr. Storer in its most comprehensive sense, thns 
grouping bj this character a wider range of phenomena than might 
at first appear germane to this single constant. Thus the plan includes, 
not only ** the comportment of a substance towards wat^r, alcohol, wood 
spirit, ether, oil of turpentine, benzine and analogous hydrocarbons, and 
the other neutral solvents ;*' but also in many cases observations on 
the action of acids and alkalies, as well as the influence of one salt 
on the solubility of another. 

The alphabetical arrangement makes the work one of extreme conven- 
ience for i*efereDce, as it proceeds on no principle of selection, but gives 
the names of all substances, each in its proper place, with formulas of 
constitution, and in all important — we might almost say in all possible — 
cases, with references to original memoirs or authorities. The arrange* 
ment of substances is by the acids rather than by the bases. Thns the 
acetates, chlorhyd rates, chlorids, carbonates, <Sz;c., are made to embrace 
all the salts of these electronegative substances. It of course falls into 
the plan of this work to present full tables of solubilities of all the im- 

{ortant substances of common use in the laboratory, as ammonia, chlor- 
ydric acid, various chlorids, carbonic acid, carbonates, alcohol, acetic 
acid, the acetates, &c, &c. The qualities of accuracy, fullness, con- 
venience of reference and quotation of authorities will secure the use of 
this Dictionary of Solubilities, not only by all inves^tigators, but no an- 
alytical student who has well mastered his Fresenius can afford to be 
without it, while manu&cturers and pharmaceutists will find it the most 
convenient vade mecum at their command. 

Mr. Storer tells us in his preface that he was driven, after some six 
years of labor, to the expedient of printing, in order to facilitate the 
completion of the projected work, owing to the g^eat bulk and increas- 
ing complexity of the manuscript, with its innumerable interpolations. 
The present work is therefore, as its title indicates, in many points only 
a general outline requiring innumerable details to fill up each special 
feature. But taken as it stands it is a monument of amazing labor, eru- 
dition, and skillful authorship. Such *' compilations ^ can be made only 
by the hand of a master. Mr. Storer has for some time been recognized 
as one of our most encyclopedic chemical scholars. The readers of this 
Journal need no other reference than to the very numerous contributions 
which have lately appeared from his pen in our pages, on a great variety 
of subjects. The article on coal oils, published in the modest form of 
a review of Dr. Antisell's book, has been very widely reproduced, and 
ifl highly complimented by Wagner in the Jahresberichf, while his papers 
on the alloys of copper and zinc and on the impurities of zinc (the latter 
in company with Eliot) have become the authority on those subjects at 
home and abroad, being quoted by Kerl, Otto, Percy and others. Storer 
has firom the commencement of the Bepertoire de Chemie been selected 
as the American Editor of that well known Journal. 

Wc are assured of the early completion of the First Outlines, and we 
cannot wish any author a longer life or more sustained and useful labor 
than is implied in the completion of the work in all its details according 
to the original plan. 

2. New American Cyclopedia^ vols. XV and XVI. — ^This work, which 
has been nearly six years in hand, is completed. Some of the articles in 
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Tol. XT which are of most scientific interest are Steam and Steam engine. 
Steel, Sugar, Symbols, Telegraph, Telescope, Thermometer, Tides, Tobacco, 
^. The most elaborate article in this volume is very naturally United 
States^ which fills 122 pages, and contains a vast amount of valuable 
matter in a compact form. 

In volume xvi we notice the following titles of scientific interest : Vol* 
eano. Warming and Ventilation, Weights and Measures, Walrus, Whale, 
Wheat fly and Moth, Winds, Zeuglodon, Zinc, Zoology, and many more. 
A list of coatributors, with the titles of their articles, is given in vol. xvi. 
Among them we find very many of our best authors in all departments. 
A mere enumeration of the principal ones would exceed our present lim- 
its. One of the daily journals gives some statistics of this great literary 
enterprise, from which we borrow a few items :' 

The present work of Messrs. G. Ripley and C. A. Dana is the first 
original general Cyclopedia completed in this country. Dr. Lieber's valua- 
ble translation of the German ConventaiionS'Lexicon^ made many years ago 
by that industrious and erudite scholar, with the assistance of a staff of 
writers, was long a standard work, but the rapid march of modem events 
has left it behind ; and no attempt was ever made, we believe, (beyond 
the issue of one supplementary volume, the xivth,) to bring up arrears in 
monthly supplements like those printed by Messrs. Brockhaus in Ger- 
many, as continuations of the last edition of the ConvenaiumM-Ltxicon, 

Since 1857, besides the two editors already named, a staff of twenty- 
five writers has been occupied upon the American Cyclopedia in a large 
office provided with an ample reference library in various languages, aideid 
also by the Astor Library. Numerous gentlemen outside the regular 
corps have also contributed articles on subjects upon which they were 
specially conversant 

The labor of revising the articles as written, and ajgain revising the 
proof sheets, employed not only the two editors, but in addition five or 
six other gentlemen, especially competent for this work, who verified dates 
and other figures, and so far as is possible to human handiwork, made 
each page perfect Besides this, proofe of all the more important articlea 
were sent to the authors, or to experts, for verification and correctioD. 
The cost of the revision alone amounts to considerably over twenty thou- 
sand dollars. 

The number of titles or subjects treated is about twenty-seven thousand 
in 13,804 pages, of 62 million "ems'* printers measure, reouiring, for 
10,000 copies printed, over 12,600 reams of white paper. Before the 
rebellion, over 17,000 subscribers to the work were r^riatered, of which 
about 5000 were in disloyal states. 

Messrs. Appleton, the enterprising publishers, hare invested over four 
hundred and fifteen thousand dollars in this great literary venture, of 
which 1 143,700 went to contributors and for making the stereotype 
plates. The whole number of volumes printed is 227,550. 

Of the literary execution of the work wo can speak with satisftiction. 
Its scientific articles are in general &r from possessing the completeness 
and finish which are to be found in the elaborate treatises (for such they 
in reality are) which are to be found in the Encyc Britannica ; but for the 

1 New York Sveniog Post. 
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purpose intended in their compilation, as a general and popular reference, 
they are quite sufficient in most cases, and often perfectly satisfactory. 
The work as a whole is full of information, accurate, and well arranged 
for reference. In any condition of affairs it would he a creditable produc* 
tion, but continued to a successful end amidst a great civil strife, it is pe- 
culiarly creditable to all concerned. 

We understand that the design is to issue a supplementary volume 
which will bring the work up to the present times, to be followed here- 
after by the issue of an annual volume, entitled 

The American Annual Cyclopedia and Regitter of Progress and 
Events^ the 1st volume of which, for 1861, has been on our table for some 
months, and that for 1862 will be soon issued in a style identical with 
the American Cyclopedia. 

OBITUABY. 

We have to record the death of several men of science since our last. 

1. Jambs Renwick, long Professor of Physics in Columbia Collie, 
New York, died in that city about the close of January, aged 78 years. 
Prof. Renwick's "treatise on the Steam Engine" was long an authority 
for engineers, and his Outlines of Natural Philosophy (2 vols. 8vo, Phil- 
adelphia, 1832) was the earliest extended treatise on physics by an 
American. For many years Prof. Renwick had retired from active ser- 
vice, enjoying with dignity an ample fortune. 

2. Melins C. Leavenworth. — Dr. Leavenworth died near New Or- 
leans, La., in December, while acting as Surgeon to the 1 2th Connecti- 
cut regiment He was among the oldest of American botanists, his 
first paper, "on four new plants from Alabama" having appeared in 
vol. vii, of the first series of this Journal, in 1824. Dr. Leavenworth 
has resided, since his retirement from the medical service of the United 
States army, in Waterbury, Conn., until at the call for volunteers, well 
advanced in years and by no means firm in health, he went cheerfully 
to offer his life a sacrifice for his country. 

8. Dr. Asahel Clapp, a botanist and naturalist, died at an advanced 
age, Dec. 17, 1862, at his residence. New Albany, Indiana. He was 
well known to collectors in botany and geolo^nr. His chief pnblicatioQ 
is a Report to the American Medical Association on the plants of thei 
United States useful in medicine. 

IX. WORKS RECEIVED. 
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tion to Nayigation, Sarveying, Heights and Distances, Spherical Astronomy, 
etc ; by Benjamin Pbibce, LL £).« &c. Revised edition. Boston and Cambridge : 
James Munroe A Co. 1861. 8vo, pp. 327. 

De la Th^rie Math^matique de la Musique; par Albxandrb-P. Prevost. Ge- 
n^ye, 1862. 

On the Density of Steam; by W. J. Micquorn Rankine. C.E., LL.D., F.R.SS. 
Lond. and Edin., &c From the Trans. Roy. Soc. Edinburgh, 1852. 4to. 

Vis Inertise Victa, or Fallacies affecting Science : an Essay to increajtlng our 
knowledge of some physical laws, and a Review of certain Mathematical Principles 
of Natural Philosophy ; by Jambs Rbddib. London, 1862. 

On Certain Forms of tnterpolation ; by W. P. Q. Bartlbtt, A.M. Cambridge, 
1808. Mem. Amer. Acad. 
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Abt. XXX. — On American Devonian; (in a letter to the Editora 
from J. W. Dawson, Principal of McGill University). 

Oenilemen : — In a communication from Professor Winchell, in 
your January number, I observe that some American geologists 
are inclined to refer certain rocks, hitherto regarded as Upper 
Devonian, to the Carboniferous period. Will you permit me to 
state some fects, derived from the study of fossil plants, which 
seem to me to militate against this view, at least in so &r as 
Eastern America is concerned. 

In my investigations of the Devonian flora of Eastern America, 
carried on for several years past, and the latest results of which 
are published in the number of the Journal of the Geological 
Society of London for November, 1862, I have described or 
identified sixty-nine species of land plants from Devonian beds; 
and of these only 10 or 12 are even probably Carboniferous spe- 
cies. Of thirteen species from the Chemung ffroup of New 
York,* kindly communicated to me by Prof. ]E&11, not one is 
known as Carboniferous. All are of Devonian forms, and the 
most abundant species are also found in the undoubtedly Devo- 
nian Gasp^ sandstones, as well as at Perry in Maine, in both of 
which localities the flora is quite distinct from that of even the 
lowest Carboniferous beds, ("Sub-Carboniferous" of some au- 
thors). At St. John, New Brunswick, where, in beds which I 
believe to belong to the Upper Devonian, there is a more abund- 
ant flora than at the other places mentioned, a larger number, 

^ Including the beds formerl^r incorrectly referred to the Cfttskill group. 
Am. Jour. Soi.— Second Ssbies, Vol. XXXV, No. 105.— Mat, 1863. 
40 



Digitized by VjOOQlC 



310 /. W, Dawson on American Devonian. 

but still only a small proportion of the species, are probably 
Carboniferous. In Pennsylvania, in so far as I can judge from 
the statements of Mr. Lesquereux and the figures given by Prof. 
Eogers, the flora of the "Vergent" and ''Ponent" series ap- 
pears to be of similar character with that of the Chemung of 
New York. 

In Europe the observed facts are not dissimilar fix)m those 
above stated. Goeppert enumerates fifty-five species as known 
to him in the Upper Devonian, and of these only six seem to 
be Lower Carboniferous. Of forty-six species from the Cypridina 
Shales of Thilringia, described by linger, onlv four are Carbonif- 
eroua The scanty flora of the Devonian of Scotland and Ire- 
land, described by several British authors, appears to be equally 
distinct from that of the Carboniferous rocks, while it closely 
resembles that of our American Upper Devonian. It is also to 
be observed that several generic and sub-generic forms of the 
Devonian are wanting in the richer flora of the overlying system. 

In the Carboniferous system, while it is true that there are 
somewhat different assemblages of plants in the Lower, Middle, 
and Upper members ; and that, within these, there are minor 
difierences, arising probably from local causes affecting the dis- 
tribution of species, and ako fi'om the greater or less amount of 
driftage, and the greater or less coarseness of the sediments, 
there is a grand unity of the fossil flora throughout. Even in 
the lowest Carboniferous beds, at least in Eastern America, the 
genera and most of the species are identical with those of the 
middle Coal Measures, separated from these lower beds by the 
Marine Limestones and the Millstone Grit. On the other hand 
so soon as we descend to the Devonian, we find some new genera 
and a distinct assemblage of species. 

The only apparently exceptional case known to me, and this 
may have some connection with the facts stated by Prof. Win- 
chell, is that of certain beds at Akron and Richfield, Ohio, which 
have, I believe, been regarded as equivalent to the Upper De- 
vonian of New York. In a small collection from these places, 
shown to me by Prof Hall, I observed two species which I 
regard as identical with Lower Carboniferous forms, while the 
other species present, though some of them have a Devonian 
aspect, are not certainly identical with any of the New York or 
Gasp^ species. 

It may very probably be the case that, in the Palaeozoic period, 
the range in time of marine forms exceeded that of terr^trial 
plant life ; but it would surely be an anomaly to have a system 
of rocks including one flora and a part of another almost entirely 
distinct, and characteristic of another period. I do not however 
suppose that there is everywhere so great a gap between the 
floras of the Devonian and Carboniferous periods as that which 
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appears in Eastern America. Such gaos are usually local and 
bridged over somewhere. In the West there may be a transition, 
as would indeed seem probable from the Ohio plants mentioned 
above, in connection with the peculiarities of the physical geol- 
ogy ; but in this case I shoula not suppose these lieds of pas- 
sage to be precisely equivalent in age to the Chemung group, 
but rather to be newer, and possibly wanting or represented by 
barren deposits in New York. 

If such intermediate or passage beds exist in the West, and if 
their plants have not been already collected and studied by Dr. 
Newberry or Mr. Lesquereux, it would be very important that 
attention should be devoted to them, and that they should be 
carefully compared with the species of the two floras which they 
may be suppc^d to connect I may add that, for this purpose, 
the most unpromising fragments, especially if capable of showing 
structure under the microscope, would be of some service ; as 
the characters of the Devonian species have often to be gathered 
from remains which would scarcely be deemed worthy of the 
attention of collectors in the rich bais of the Coal Measures. 

McOm UniTersity, Montreal, Feb. 24. 1868. 



Art. XXXI, — On the Flora of the Devonian Period in Northeastern 
America; by J. W. Dawson, LL.D., F.RS., Principal of 
McGill University, Montreal.* 

[This paper by Prof Dawson is the one alluded to in his pre- 
vious communication. The 2d part containing descriptions of 
species is omitted.] 

The existence of several species of land-plants in the Devo- 
nian rocks of New York and Pennsylvania was ascertained 
many vears ago by the Geological Surveys of those States, and 
several of these plants have been described and figured in their 
Reports.* In Canada, Sir W. E. Logan had ascertained, as early 
as 1843, the presence of an abundant, though apparently mo- 
notonous and simple, flora in the Devonian strata oi Gasp^ ; but 
it was not until 1859 that these plants were described by the 
author in the 'Proceedings' of this Society.' More recently 
Messrs. Matthew and Hartt, two younff geologists of St. John, 
New Brunswick, have found a rich and interesting flora in the 
semi-metamorphic beds in the vicinity of that city, in which a few 
fossil plants had previously been observed by Dr. Gesner, Dr. 

' Copied from the Quarter^ Journal of the OeologUal Society, Not^ 1861. 

* Hall and Vanaxem. Reports on the Geology of New York; Rogers, Report oo 
PennsylTania. 

• (Jhiort. Jour. Oeol. 8oe, Lond,, xr, 477. 
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Kobb, and Mr. Bennett of St. John ; but they had not been fig* 
ured or described. These plants were described in the Cana* 
dian NiUuraUsij* together with some additional species, of the 
same age, found at Perry, in the State of Maine, and pre* 
served in the collection of the Natural History Society of Port- 
land. The whole of the plants thus described, 1 summed up in 
the paper last mentioned as consisting of 21 species, belonging 
to 16 ffenera, exclusive of genera like Stembergia and LepidostrO' 
6u*, which represent parts of plants only. 

In the past summer I visited St. John ; and, in company with 
Messrs, M!atthew and Hartt, explored the localities of the plants 

Previously discovered, and examined the large collections which 
ad been formed by those gentlemen since the publication of my 
previous paper. The material thus obtained proving unexpect- 
edly copious and interesting, I was desirous of having opportu- 
nities of fuller comparison with the Devonian Flora of New York 
State; and, on application to Prof. Hall, that gentleman, with 
consent of the Regents of the University of New York, kindly 
placed in my hands the whole of his collections, embracing 
many new and remarkable forms. Prof. C. H. Hitchcock, State 
geologist of Maine, had in the meantime further explored the 
deposits at Perry, and has communicated to me three new species 
discovered by him. The whole of these collections, amounting 
in all to more than sixty species, constitute an addition to the 
Devonian Flora equal in importance to all the plants previously 
obtained from rocks of this age, and establish for some of the 
species a very extensive distribution both geologically and geo- 
graphically; they allow, also, more satisfactory comparisons than 
were heretofore practicable to be instituted between the Devo- 
nian Flora and tnat of the Carboniferous period. 

I shall first shortly notice the geological character of the local- 
ities, with lists of the fossils found in each, and shall then pro- 
ceed to describe the new species. 

L NoncBs OF THE LooAunss OF THE Devonian Plants. 

1. /Stofe of New York. — The geolo^ of this State has been so 
fully illustrated by Prof. Hall and his colleagues, and the paral- 
lelism of its formations with those of Europe has been so exten- 
sively made known by Murchison and others, that it is only 
necessary for me to state that the fossils entrusted to me by Prof 
Hall ranee from the Marcellus Shale to the Catskill group inclu- 
sive, and thus belong to the Middle and Upper Devonian of 
British geologists. The plants are distributed in the subdivisions 
of these groups as follows: — 

* Vol. vii. Bay. 1841. 
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Upper Devonian. 



Aporox^loo. 

SigiUana Simplicitas Vanuxem, 
Lepidodendron Gaspianum JDawton. 
PsUophytoQ priocepB Daunoiu 



CaUkill Orouy^ 

Cyclopteris JaclcBODii Dawwn. 
Ithachiopteris punctata, sp. dot. 
cydopteroides, sp. noy. 



Sigfllaria VaDuxemii OcepperL 
SyringodeDdroD gracile, ep. noT. 
Stigmaria ezigoa, sp. dot. 
Lepidodendron Obemungenfle Hall 
comigatum Dawtcn, 



Chemung Group, 

Lycopodites Vannzemi, sp. noy. 
Cyclopteris Halliana OcBppert. 
Psilophyton princeps J/aw$on, 
Acanthopbyton spinosum, sp. noy. 
Rbacbiopteris stnata, sp. noy. 



Middle Devonian. 
Hamilton Group, 



Psilopbyton princept Dcnotofi. 
Gordaites Roobii (!) Dawon. 

, sp. noy. 

angustifolia Dawton. 

Oydopteris incerta, sp. noy. 
Rbacbiopteris striata, sp. noy. 

tennistriata, sp. noy. 

-x— pinnata, sp. noy. 



Sjringozylon mirabile, sp. noy. 

Dadozylon Hallii, sp. noy. 

Aporoz^lon. 

Sigillana. 

Didymopbyllam reniforme, sp. noy. 

Oalamites Transitionis (?) Oceppert, 

inomatus, sp. noy. 

Lepidodendron Gaspianum DavMon, 
corrugatum Bawton, 

2. Maine, — The only locality in this State that has hitherto 
aflForded fossil plants is Perry, near Eastport, in the eastern part 
of the State. The plant-bearing rocks are grey saiidstones, re- 
sembling those of Gasp^, and associated with red conglomerate 
and trappean or tofaceous rocks, which, according to the recent 
observations of Prof C. H. Hitchcock,* rest unconformably on 
shales or slates holding Upper Silurian fossils.' I have little 
doubt that these beds at Perry are a continuation of part of the 
series observed at St John, New Brunswick ; and it is probable 
that they are Upper Devonian. The following species occur at 
this place :" — 



Megapby ton ! 
Aporozylon ! 
Cyclopteris Jacksoni DatMon. 

Brownii, sp. noy. 

Spbenopteris mtcbcockiana, sp. noy. 



Lepidodendron Gaspiannm Dawtan. 
Lepidostrobus Ricbardsonii Daw»tm, 
—' globosus DawtoH, 
Psilopbyton princeps Davfson, 
LeptopblcBum rbombicum, sp. noy. 

3. Canada, — Devonian beds holding fossil plants occur in 
Eastern Canada, in Gasp^, and in Western Canada, at Kettle 
Point, Lake Huron. At the former place there is an extensive 
series of sandstones and shales, regarded by Sir W. E. Logan as 
representing th^ whole of the Devonian series, and containing 

* Now included in tbe Cbemnng. 

* Report on tbe Geological Suryey of Maine, now in tbe press. 

^ See also notices by Dr. Jackson and Prof. Rogers in tbe Proeeeding% of th$ 
Bo9ton Society of Natural Hiitary, 

* A few additional species discoyered last summer will sbortly be described. 
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plants throughout, but more abundantly in its central portion.* 
At the latter a few plants have been found in shales of Upper 
Devonian age. The plants found at Gasp6 were described in my 
former paper, and are — 



Prototazites Logani Daw9<m. 
Lepidodendron Gaspianum Dawson, 
PsilophytoD princeps Dawson, 



Psilopb^toD robostios Lawtan. 

SelagiDites formosua Dawson, 

CorcUutes angustifdia I>aw9on, 



The plants from Kettle Point, noticed with doubt in my former 
paper, I may now refer to the following species: — 

Sagenaria VeltheimiaDa Oceppert, \ Calamites iooroataB, ip. nay. 

4. New Brunswick, — The rocks in the vicinity of the city of 
St. John, constituting a part of the coast metamorphic series of 
New Brunswick, have been described in the oflBcial reports of 
Dr. Gesner and Dr. Bobb;'* and additional facts respecting their 
stratigraphical relations, ascertained by Mr. Matthew, were stated 
in my paper in the Canadian Naturalist^ already referred to. 
The new interest attached to these beds, in consequence of the 
discovery of their copious fossil flora, induced me to re-examine 
all the sections, in company with Mr. Matthew, during my late 
visit ; and that gentleman has recently extended the limits of 
our observations eastward in the direction of Mispec. The 
results of these observations I shall state in some detail, as the 
precise age of the St. John series has not until now been deter- 
mined. 

The oldest rocks seen in the vicinity of St. John are the so- 
called syenites and altered slates in the ridges between the city 
and the Kennebeckasis Biver. These rocks are in great part 
gneissose, and are no doubt altered sediments. They are usually 
of greenish colors; and in places they contain bands of dark 
slate and reddish felsite, as well as of gray quartzite. In their 
upper part they alternate with white and graphitic crystalline 
limestone, which overlies them in thick beds at M'Closkeney's 
and Drur^'s Coves on the Kennebeckasis, and again on the 
St. John side of an anticlinal formed by the syenitic or gneissose 
rocks, at the suburb of Portland. These limestones are also well 
seen in a railway-cutting five miles to the eastward of St. John," 
and at Lily Lake. Near the Kennebeckasis, they are uncon- 
formably overlain by the Lower Carboniferous conglomerate, 
which is coarse and of a red color, and contains numerous firag- 
ments of the limestone. 

* Reports of the Geological Sarrey of Canada; paper on the Devonian plants of 
Gasp^. Quart. Jotim, Oeol. 8oe, Lona,^ xv. 

^* Gksiier's Second and Third Reports on the Geological Survey of New Brans- 
wick; Robb, in Johnston's Report on the Agriculture of New Brunswick. 

" At this place the limestone is penetrated by a thick vein of graphic granite, 
holding black tourmaline ; and at Drury's cove, not far distant, it contains dykes of 
dark colored trap. 
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At Portland, the crystalline limestone appears in a very thick 
bed, and constitutes the ridge on which stands Fort Howe. Its 
colors are white and grey, with dark graphitic laminse ; and it 
contains occasional bands of olive-colorea shale. It dips at a 
very high an^le to the southeast. Three beds of impure gra- 
phite appear in its upper portion. The highest is about a foot 
m thickness, and rests on a sort of underclay. The middle bed 
is thinner and less perfectly exposed. The lower' bed, in which 
a shaft has been sunk, seems to be three or four feet in thickness. 
It is very earthy and pyritous. The great bed of limestone is 
seen to rest on flinty slate and syenitic gneiss, beneath which, 
however, there appears a minor bed of limestone. Above the 
great limestone are beds of a hard grey metamorphic rock, ap- 
parently an indurated volcanic ash, associated with some sand- 
stone ; and this is succeeded by the ffreat series of gray, olive, 
and black shales and flags which underlie the city of St. John. 
These rocks are well exposed on both sides of Courtney Bay, in 
the city of St John, and in Carlton. Though somewhat con- 
torted, they have a general dip to the southeast, at angles of 50** 
to 70°. In some of the beds tnere are great numbers of Lingulce, 
which have not as yet been identifiecl with any described spe- 
cies. There are also trails of worms, and scratches which may 
have been produced by the feet of Crustaceans or the fins of 
fishes. 

The comparatively coarse shales above described are succeeded 
by a thick band of tflack papyraceous shale, much contorted, and 
with a few thin seams of calcareous matter arranged in the con- 
cretionary forms known as * cone-in-cone.' No fossils were found 
in them, but two thin seams of anthracitic coaly matter are 
stated to have been seen on their line of strike eastward of 
Courtney Bay." 

Overlying these beds, is a group of very different character. 
It consists of purplish-red and green grit and shale, with beds of 
red conglomerate and red sandstone. Interstratified with these 
are massive beds of a greenish rock, consisting ef trappean and 
feldspathic fragments, imbedded in a shining reddish paSte, or 
sometimes presenting the appearance of a compact trap or amyg- 
daloid. Tnis rock usually presents an appearance of greater 
alteration than the neighboring beds, and contains veins of 
epidote, quartz, and calc-spar. Its hard and massive character 
causes it to resist denudation, and to project above the surface 
in irregular masses. It has usually been regarded as a trap ; I 
am disposed however, to consider it as more probably a tufaceous 
or volcanic ash rock, except in a few places, where it is either 
an amygdaloid trap or a mass of fragments of such material too 

** GesDer*8 Second Report. 
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intimately connected to be separated irom each other. It is evi- 
dently a stratified member of the series, though its beds are very 
unequal in hardness and texture, and probably also in thickness. 
This portion of the series is well exposed on the east side of 
Courtney Bay, in the southern part of the city of St. John, and 
in the direction of Carlton, where its tufaceous or trappean 
members constitute prominent elevations. It seems also to be 
this member of the series which, turning to the south, constitutes 
Cape Meogenes. 

Beposing on the rocks last described, is the most interesting 
member of the series, consisting of hard buflf and gray sandstones, 
with black and dark-gray shales. The sandstones contain nu- 
merous Coniferous trunks; and the shales, which are sometimes 
highly graphitic, abound in delicate vegetable remains, often in 
a very perfect state of preservation. These rocks appear on the 
east side of Courtney Bay, near Little River, at the extremity of 
the point of land on which the city of St. John stands, ana in 
the ledges and cliflfe on the shore westward of Carlton. In all 
these places they are quite conformable with the underlying 
rocks, though the dip gradually diminishes in ascending. 

No rocks newer than the above are seen at Carlton or in the 
city of St John ; but near Little River a few beds of red shale 
and coarse sandstone seem to indicate the conmiencement of a 
new member of the series, the coast-section failing at this point 
Mr. Matthew has, however, succeeded in finding a continuation 
of the section further inland, exhibiting first^ in ascending order, 
gray sandstone and grit, with dark shale holding fossil plants, 
amon^ which is Oalamttes IVansitionis. This may perhaps be 
regarded as the top of the group last mentioned. Above it, and 
passing into it at their base, are reddish sandstones, grits, and 
conglomerates, alternating with green, greenish-gray, and red 
shale. Resting on these, is a thick-bedded, coarse, angular con- 
glomerate, succeeded by evenly bedded shales, shaly sandstones, 
and grits, of dark-red and purplish colors. These are the high- 
est beds seen, as beyond this place they are bent in a synclinal, 
and rtappear with reversed dips. 

Anotner most important observation of Mr. Matthew is that 
near Red Head the member of the St John series last described 
is overlain unconformably by a conglomerate similar to that of 
the Kennebeckasis, and probably the Lower Carboniferous con- 
glomerate. It dips to the northwest, or in the opposite direction 
from that of the underljring beds, at an angle of 80° ; but Mr. 
Matthew regards the dip as due in part to fi3se bedding. 

The whole of the deposits above described may be summed 
up as follows, the thicknesses stated being from measurements 
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ttnd €i8timate8 made by Mr. Matthew, and to be regarded at 
merely approximate.'* 

Carboniferous System. 

Fett. 

Coarse red conglomerate^ with pebbles of the underlying roclca^ 
and constituting in this vicinity the base of the Carboniferous 
System. 

Devonian System {or perhaps, in part, Upper Silurian). 

1. Dark-red and greenish shales; flaggy sandstones and grits; 
coarse angular conglomerate, 1860 

2. Reddish conglomerate, with quartz pebbles; reddish, purple, 
and grey sandstones and grits ; deep-red, gray, and pale-green 
shales. A few fossil plants, 2860 

8. Blackish and gray hard shale and arenaceous shale ; buff and 
gray sandstone and flags. Many fossil plants ; Crustaceans and 
SpirorbiSy 2000 

4. Reddish conglomerate, with slaty paste and rounded pebbles ; 
trappean or tufaceous rock ; red, purplish, and green sandstones 
and shales. Thickness variable, 1000 

6. Black papyraceous shale, with layers of cone-in-cone concre- 
tions, 400 

8. Hard, generally coarse and micaceous, gray shales and flags, of 
various shades of color, and with some reddish shale and tufa- 
ceous or trappean matter at the bottom. Lingulm, burrows, 
and trails of animals, 8000 feet or more* 

7. White and ffray crystalline limestone, with bands of shale and 
beds of graphite, 800 feet or more. 

8. Gneissose and other roetamorphic beds, with bands of quartz- 
rock and slate. Thickness unknown. 

The Devonian age of the upper members of this great series 
of beds I regard as establishedf by their fossils," taken in con- 
nection with the unconformable superposition of the Lower Car- 
boniferous conglomerate. The age of the lower members is less 
certain. They may either represent the Middle and Lower De- 
vonian, or may be in part of Silurian age. Their only determina- 
ble fossil, the Lingula of the St. John shales, affords no decisive 

" In my paper in the Canadian Naturalistt I giiye a sectioDal view of the gen- 
eral arraDgement, as observed on a line of sei^ion from the KennebecksMs River to 
the extremity of the peninauk on which St John stands. The sections referred to 
in the text represent the same series, as seen on the east side of Courtney Bay, 
immediately to the east of St. John, with the continuation ascertained by Mr. Mat- 
thew towards the Mispec Ri?er. 

^ The scanty animal remains of the plant-beds No. 8 accord very well with the 
evidence of the foesil plants. They are a small Trilobite, apparently a PhilUptia, 
and three other Crustaceans, one of which is probably a Stylonuna^ another a Euryp' 
terut, and the third a Decapod not apparently referable to any described genus. 
These Crnstaceans are now in the hands of Mr. Salter. (See his paper on these 
fossils, read before the Geological Society, May 21, 1862.) There is aUo a shell, 
apparently a JLoxonema, and a Spirorbis. 

Ah. Joub. Sol— Secoitd Seribs, Vol. XXXV, No. 106.— Mat, 1868. 
41 
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solution of this question, and the evidence of mineral character 
is not to be relied on in the case of beds so remote from those 
regions in which the Devonian rocks of America have been 
most minutely studied. 

In mineral character, Nos. 1 and 2 of the above sectional list 
might very well represent the Old Eed Sandstone, or Catskill 
group, of the New York geologists. Nos. 8 and 4 might be re- 

farded as the analogues of the Chemung and Portage groups^ 
To. 5 would represent the Genesee Slate ; No. 6 the remainder 
of the Hamilton group ; No. 7 the Corniferous Limestone ; and 
No. 8 might be regaraed as a metamorphosed equivalent of the 
Oriskany and Schoharie Sandstones. The entire want of the 
rich marine fauna of these formations is, however, a serious ob- 
jection to this parallelism. If, on the other hand, we employ as 
our scale of comparison the development of the Devonian sys- 
tem in Gasp^, Nos. 1 and 2 will correspond very well with the 
upper member of the Gasp^ series, and No. 3 with the rich 
plant-bearing beds of the middle of that series ; but no mineral 
equivalent of the St. John shales and limestones occurs at Gasp^ 
unless we seek for it in the Upper Silurian. 

The rocks of the St. John croup extend along the coast as far 
as the frontier of Maine, and there can scarcely be any doubt 
that the plant-bearing beds at Perry represent some portion of 
the St. John series, most probably Nos. 2 and 8 of our sectional 
list. At Perry, the plant-beds rest on a trappean bed, which 
may be the equivalent of our No. 4, a member of the series 
much more constant in its occurrence than would be anticipated 
from its composition. According to Prof Hitchcock, this last 
bed at Perry, rests unconforraably on shales containing a Lingula, 
apparently not identical with that of St. John, and also other 
fossils of distinct Upper Silurian forms. The analogy of Perry, 
therefore, as well as of Gasp^, would point to an Upper Silurian 
age for the lower members of the St. John series, though at St 
John they appear to be conformable with the overlying beds. 
On the other hand, the unconformability at Perry renders it 
possible that the lower members of the St. John series may be 
wanting there ; and to assign a Silurian date to the lower beds 
at St. John would imply the entire absence of the copious and 
characteristic Lower Devonian marine fauna observed at Gasp^ 
and in Nova Scotia, as well as in Maine, though not in imme- 
diate connection with the Perry beds; while, if the whole series 
of St. John be Devonian, the absence of this fauna would be 
accounted for by the metamorphism of the lower beds. 

In the present state of the evidence, it would be premature to 
decide this question, which may be settled either by the dis- 
covery of portions of the lower beds in a less altered state, or 
by tracing the St. John series into connection with the similar 
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deposits in Maine. In the meantime, therefore, we maj be con- 
tent to regard the upper members of the series as belonging to 
the later part of the Devonian Period, leaving the lower mem- 
bers to be regarded as Lower Devonian or possibly Upper Si- 
lurian. 

The fossiliferous portion of the St. John series presents the 
richest local flora of the Devonian Period ever discovered* It 
far excels, in number of genera and species, the Lower Carbon- 
iferous flora as it exists m British America, and is comparable 
with that of the Middle Coal-measures, from which, however, it 
differs very remarkably in the relative development of different 
genera, as well as in the species representing those genera. 

It is only iust to observe, that the completeness of the follow- 
ing list is due to the industrious labors of an association of 
voung gentlemen of St. John, who, under the guidance of Messrs. 
Matthew and Hartt^ have diligently explored every accessible 
spot within some distance of the citv, and have liberally placed 
their collections at my disposal &r tne purposes of this paper. 

BRdoxyloo OaangondiaDum Dawfcn, 
Sigillaria palpebra, 8p. nor. 
Sl^fmaria fiooides (var.) Brongn, 
Calamites Transitionis Oosppert, 

cannssformis Bronan, 

Asterophvllites acicuUuna, tp. noir. 

— latifolia, tp. nov, 
scutigera, gp. nor. 

— longifoUa ntongn, 

— parvula Damton, 
Annularia acaminata, sp. nor. 
Sphenophyllum antiqaum Davaom, 
iHnnularia dispalans, sp. dot. 
Lepidodendron Oaspiaoum Damton. 
Lycopodites Mattbewi Dawmn, 
PsilophytoD elegaDS, sp. do7. 
^— glabrum, sp. nov. 
Cordaites Robbii Dawwn, 

— angustifoUa JDavuott, 
Cyclopteris Jacksoni Dawttm. 



Cyclopteris obtnsa Oceppert 

yaria, sp. nor. 

ralida, sp. nor. 

Neuropteris seimbita, sp. nor. 

poljmorpha, sp. nor. 

Sphenopteris HoBninghausi Brongn, 



marginata, sp. nor. 

HarttiJu spu nor. 

Hitchcockiana, sp. nor. 

Hjmenoph^Uitee Geredorffii Chtftperi, 

obtusilobns Qcsppert. 

curtilobus, sp. nor. 

Pecopteris (Alethopteris) disorepans, sp» 
nor. 

(^-~) ingCM, sjp. nor. 

( ) obiBcara(?) Luqu^eux, 

Trichomanites, sp. nor. 
Cardiocarpum cornutum, sp. nor. 
— c— obliqnam, sp. nor. 
Trigonocarpum racemosoni, tp. nor. 
(To be continued). 



Art. XXXII. — On the nature and advantages of the Olobe Lens 
for the Photographic Camera ; by Coleman Sellers. 

The Globe Lens for photographic cameras, patented by Messrs. 
Harrison and Schnitzer of New York, is now attracting so much 
attention and is the subject of such contradictory statements, that 
a brief notice of it by one who has tried it may not be uninter- 
esting to the readers of this Journal. Photography, with the 
discovery of the use of collodion, seemed to leap into its present 
high position at one bound, at least so far as the chemistry of 
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the art is conoerned. The negatives of to-day look like the nega» 
tives of the first experimenters, and the chemical process of their 
production is essentially the same. But with the optics of pho* 
tography the case is different — here there has been a steady im- 
provement The wants of the portraitists have been met by the 
construction of new objectives suited to the style of pictures to 
be produced. In these instruments depth of field with free ad* 
mission of a large volume of light was what was most sought for. 
Theory could not dictate what shape or combination of lenses 
would best produce this result, and patient experiments were re- 
sorted to. The requirements of lanoscape photography are quite 
different from those of portraiture. A portrait tube may be used 
to take views if it be provided with a stop or small opening to 
limit the amount of rays passing through it and thus to deepen the 
field, or increase the * reach' of the instrument as it is technically 
called. This involves loss of light, and consequently diminishes 
the quickness of its working. We hear continually of rapid or 
instantaneous photography, and are often led to believe that the 
rapidity is to oe ascribed to some wonderful sensibility of the 
chemicals used, but this is only partially true, and to the optician 
is due the most of the merit or instantaneous pictures. A por- 
trait tube with its full opening will, in a skv-light room, produce 
a picture in perhaps ten or fifteen seconds. This same instru* 
ment, with the same opening and same chemicals, exposed to an 
extended view in bright sun light, could not be opened and shut 
quick enough ; the immense volume of light reflected from so 
large an area of space being concentrated on the same sized 
plate as in the first case, would be too violent in its action, and 
from the nature of the instrument near and distant objects oould 
not be brought into focus at the same time. 

The human eye, when the head is at rest, takes in an angle 
of view of at least 70** or 80*^, the whole of which is not seen 
clearly at once but can be examined in detail by the almost un- 
conscious rolling motion of the eye in its socket — the actual in- 
cluded angle of clear vision at any one instant being only 1° or 2^ 
Hence a picture of a landscape, for instance, to fill the eye and 
seem a true representation of nature, should include an angle of 
at least 60°. Ordinary instruments, such as have heretofore been 
used, do not include an angle of more than one-half this amount 
and nence has originated the complaint that photographic views 
represent mere patches of scenery and not pictures. I remember 
once standing on a bridge — camera in hand — and looking up the 
romantic Wissahicon. The picture presented to my eye was very 
beautiful — the centre a waterfall framed in on both sides by wild 
and rugged rocks and spanned above bv the arch of a railroad 
bridge crossing at the tops of the clira. The foreground was 
caade up of a stony bed, wnere danced and foamed the rapid cur- 
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rent I planted the camera and hoped soon to peel off from this 
charming view a cuticle (as Dr. Holmes says) which like plates of 
mica could be split and re-split for the collections of my friends. 
But on the ground glass I found nought but the tumbling water. 
No rocks, no bridge, no stony river bed — the poor camera in its 
empty heiEul was incapable of taking in the whole of the charm- 
ing picture. One of the dreams of the photographer has been of 
an instrument which should embrace a large angle and thus sat- 
isfy the wants of the eye; but, with the majority of the attempts 
in this direction came other evils, the greatest of which was ois- 
tortion of the marginal lines. The aplanatic lens of Grubble is 
said to comprise an angle of 70°, but in a view before me of 
Trinity College, Dublin, taken with this lens, there is a curvature 
of the straight lines of the roof of more than one-eighth of an inch 
in its length. Mr. Sutton's panoramic lens, a sphere of glass 
filled with water, includes a very large angle, over 100°, on the 
base line, but the pictures are produced on curved plates, which 
require curved holders, baths, and printing frames, and, in the 
case of architectural pictures, the right lines are distorted, unless 
the picture be bent to the curvature of the plate upon which it 
¥ras taken, and thus viewed near the centre of the curvature. 

The Harrison and Schnitzer globe lens consists of two achro- 
matic meniscus lenses placed with their concave sides together, 
and so made that their outer curved surfaces form part of a per* 
feet sphere and the light is admitted through an aperture placed 
midway between the two lenses, 
i. e., in the exact centre of the ex- |t I 

temal sphere. The annexed fig- -^^ | .^. - ..^ 

ure represents one of these instru- ^^^^^...-g^ 

ments, A and B being the menis- rf/^. \ \\ ! 

cus lenses, and C the centre open- / // ::x. I \i\ ^ 

ing through which the rays of ^a? Mf - 

light pass. The focus of such a \\ 

lens one and three-quarter inches \ yv 
in diameter is two and one-half \\ 
inches for distant objects, measur- J^Wi 
ing from the surface of the back ^r T 
lens to the ground glass D. The "I 
circle of light produced is five ^ 

inches in diameter, and from this may be cut the ordinary 8" 
square of a stereoscopic picture. The included angle of light 
in the five inch circle is 75°, and in a three inch square picture 
cut from it is contained just four times the area of any in* 
strument I have ever tried, suited to similar work. The re* 
markable property of this lens consists in its absolute correct* 
ness of reproauction. If it is used for copying purposes,' the 
marginal fines are copied as straight as the originals, and, if 
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a copy be made the same size as the original, the photographic 
copy will, if laid upon the original, match it in every line. I 
have said that the globe of 2^" focus will make a circle of 
light of 5'' diameter. This is when a distant landscape is in 
focus. If it is used for copying, the circle of light increases 
in diameter as the object approaches the front lens and the 
ground glass recedes to focus, so that an instrument which will 
cover a given size plate for views will cover one of twice the 
size, when reproducing the size of the original. As the lenses 
increase in size and length of focus, the plates covered increase 
in size, and the amount of glass in the lenses bear a larger pro- 
portion to the brass work in which they are mounted, and hence 
the included angle of vision is increased, so that while in the 
2i inch dobe the included angle is 75^, in a 12 inch globe (that 
is, one of 12" focus) the included anele is over 90°. It has been 
said that the light, being admitted through a round hole in a 
plane plate in the centre of the instrument, must be much more 
intense at the centre of the field than at the margin, and some 
writers have stated this fault to be one of great magnitude. 
Practice however does not show the evil to be so great as they 
represent, if it exists at all. By reference to the cut, it will lie 
seen, that the dotted lines x x representing a pencil of light of the 
diameter of the centre opening passing tnrough the axis of the 
instrument, and y y representing a pencil of light passing through 
the same opening obliquely, doubtless the area of the centre one 
will be the largest, but as it passes through much thicker glass 
than the rays yy, may not the ultimate effect of each be equal- 
ized ? I do not pretend to any knowledge of the theory of op- 
tics, and must confine myself to facts. In the trial of many of 
these lenses, of different sizes, I have never found the evil to 
exist, and all the pictures I have made with the globe lens 
are remarkable for the even illumination of the field. At 
the last two meetings of the Photographic Society of Philadel- 

Shia, (February, 1868,) the merits of these lenses have been 
iscussed — full credit for correctness of reproduction was ac- 
corded to them by all ; but the quickness of working was ques- 
tioned by one gentleman, who stated that in broad sunlight he 
had exposed an engraving for several minutes and had obtained 
an under-exposed negative, while all others present who had 
tried them were unhesitating in their assertions that they were 
remarkably quick workers when the size of aperture was taken 
into consideration. A few days ago I placed in bright sunlight 
an engraving from the London Art Journal, and copied it on a 
6ix8i plate with the same size instrument as was used by the 
gentleman who questioned its quickness. An exposure of 25 
seconds gave an impression which flashed up instantly under 
the developer, assuming great intensity in the light and showing 
unmistakatle symptoms of over exposure, so that I can see no 
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reason why the same law should not hold good with these lenses 
as with others, viz. : that, with the same area of opening to admit 
light, the shorter the focus the quicker they will work. For 
interiors, the short focus and large angle of vision possessed by 
these instruments render them invaluable, and as they are pro- 
vided with a revolving diaphragm plate in the centre (not shown 
in the cut) various sizes of aperture can be brought into position, 
just as the stops under the table of some compound microscopes 
are arranged, and thus the largest amount of light, consistent 
with sharpness, admitted. 

In the English journals, when the accounts of this instrument 
were first published, it was denounced in no measured terms, 
as being constructed on erroneous principles, and the assertion 
has even been made that its very shape must give fearful dis- 
tortion to marginal lines, but since it has been proved to be no 
failure, and its success is no longer an experiment, comes the 
unwilling acknowledgment: "The principle of its construction 
must insure correct marginal lines, ' and last of all comes the 
declaration that it is "old, very old." Everybody had been 
making them for years and there is no merit of invention due to 
the patentees ! Granting that lenses may have been made with 
an external spherical focus, as is the Sutton case, it will be dif- 
ficult to produce a lens, made previous to the invention of this 
now described, composed of two achromatic meniscus lenses com- 
bined as these are and producing a like result. The theory of 
operation and mode of construction of the globe lenses admit of 
their being readily made of various focal lengths, and thus, by the 
use of a series of instruments, the whole included ancle can be 
made available on any size plate that may be desired; the six 
inch focus covering a 6|^"x8i" plate and the 12" focus lens cover- 
ing 14"Xl8'' each including the same angle. One great advan- 
tage of short-focus lenses, when there is no spherical distortion, is 
in the appearance of perspective produced. If, for instance, we 
would view a machine or statue to the best advantage, we stand 
at such a distance from it as will admit of our viewing the whole 
of it in the eye at once, and can then best judge of its proportion. 
If now a picture be made by an instrument of long focus, it 
will be so far away from the object to be depicted as to make, 
as it were, too nearly a plane or flat view of it, deficient in per- 
spective effect. With the very shortest focus of this new Jens 
(the 2^" focus), this perspective effect may be too much exag- 
gerated, but with all the other sizes it is not, and with the glol^ 
lens and with this only have been produced pictures which 
seem to me to convey a just idea of size and proportion. Some 
year or so ago, Messrs. E. and H. T. Anthony published a series 
of stereographs of Niagara, which seemed to me when I first saw 
them to bnng to my mind all the wonders of the stupendous 
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cataract, and all to whom I have shown them seemed similarfy 
impressed : it was not until recently that I learned that they were 
taken with the Harrison globe lens, thus furnishing another con- 
vincing argument in my mind of the value of the instrument 
I cannot too strongly urge their adoption by photographers, and 
am proud of them as originating in America. The shortness of 
their focus adds much to their portability, as the camera is made 
smaller than usual, and amateur field photography with the globe 
lens and dry plates is a pleasure in place of a labor. Its advan- 
tages may be summed up in a few worda Short focus, clear / 
definition, wide angle of mcluded vision, absolute correctness of 
copy on a plane surface, and tolerably quick work. It takes the 
place entirely of the orthoscopic lens, giving absolute correct- 
ness to marginal lines, while the orthoscopic was only approx- 
imately correct. It fills all the requirements of a lens for land- 
scape and architectural work, and is wanting only in the one 
thing of absolute instantaneity of action. 

Philadelphia, March 10, 1868. 

[We may add to Mr. Seller's notice of the 'Globe Lens' that 
this instrument has been found to reproduce military and other 
maps and plans with a minute fidelity heretofore unattained; 
and by their use our Army and Navy are furnished with photo- 
graphic copies of manuscript maps and Coast-Survey plans, in 
which, as appears from the statements of the oflBicers in charge, 
there is no sensible distortion of the right lines, even on very 
large plates. — Eds.] 



Abt. XXXin. — On the Qhcial origin of certain Lakes in SwUzet' 
land, the Bkbck Forest^ Great Britain^ Stueden, North America^ 
and elsewhere; by A. 0. Ramsay, F.RS., President of the 
Geological Society, &c. (Communicated by the Author.)* 

Erroneous theories of the transport of Alpine Blocks, — ^In the 
year 1859, in a series of papers by the members of the Alpine 
Club, I published a memoir m which I compared the old glaciers 
of Korth Wales with those of Switzerland ; and in it, among 
other matters, I explained the glacial origin of certain rock- 
basins now holding lakes, on the watersheds and in the old gla- 
cier-valleys of both those countries ; and in a later edition of 
the same memoir, published as a separate book, with additions,* 
I extended these generalizations to many of the lakes in Suth- 
erlandshire. 

In the same work I also expressed an opinion that the blocks 

' From the Quarterly Journal of the Geological Society for August, 1862. 
* 'The Old Glaciers of North Wales.* Longman A Co. 
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of MoQtliey, in the vallej of the Bhone, and the great erratic 
boalders that strew the southern jQank of the Jura had been 
transported by icebergs derived from glaciers which descended 
in the Alpine vallejs to the sea-level, during a period of sub- 
mergence in which the low country that lies between the Jura 
and the Oberland was covered with erratic drift. 

There was nothing new in this latter opinion, for it had pre- 
viously been held by several distinguished geologists, both 
English and continental. 

Since then I have twice revisited Switsserland, and have seen 
good reason to change mv opinion respecting the cause of the 
trapsport of erratic blocks to Monthey and the Jura, and of 
debris not remodelled bv rivers, &c., that lies scattered over the 
lowlands of Switzerland, or that borders^ or lies in great mounds 
well out, in the plain of Piedmont and Lombardy. I am now 
convinced, for example, that the vast circling moraine of Ivrea, 
noticed by Studer in 1844, was shed from a glacier, 105 miles 
in length, that filled the valley of Aosta to a height of more 
than 2000 feet^ and protruded far into the plain ; while on the 
north a still greater glacier, long ago described by Gharpentier, 
flowed from the valley of the Rhone right across tne low 
country until its end abutted on the Jura. As there are still 
many persons in England who doubt these conclusions, it may 
not DC beside the question to state the considerations that led 
me to reject the old theory. 

Reasons for abandoning the older theories, — I first began to doubt 
the correctness of my earlier opinions in the summer of 1860, 
while examining the country near Bonn, the banks of the Mo- 
selle, and the Eifel. Neither in the valleys nor on the wide 
table-lands on both sides of the Bhine and the Moselle is there 
any sign of glacial drift. Excepting alluvial dSbris in the val- 
leys, the native rock is generally (juite bare of transported de- 
tritus; and the only marks of glaciation lie low on the sides of 
the Moselle, where the floating down of the river-ice has fre- 
quently rounded, polished, and striated the rocky banks in the 
direction of the flow. Boulders, transported from further up 
the stream, also sometimes lie on the shores. But, in the ab- 
sence of true drift, I considered that, had Switzerland been de- 
pressed at least 80iX) feet, until its mountains were washed by a 
sea that floated transported blocks to the higher Jura, the table- 
lands of Bhenish Prussia and Westphalia would also possibly 
have been submerged, and more or less covered with glacial 
detritus. Further up the Bhine and in the Black Forest Uie 
same absence of marine drift prevails. There, looking eastward 
towards the Bhine, the mountains, chiefly of gneifi», are wonder- 
fully scarred, telling the observer of the wasting eflFects of 

Am. Joub. Sol— Sbcoxd Sbkibs, Vol. XXXV, No. 106.— Mat, 1868. 
42 
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froBt, ice, rain, and rivers, probably ever sinoe the dose of the. 
Miocene perioi In the valley of Oberweiler, between MuU- 
heim and the watershed, I observed occasional heaps of moraine- 
like detritus, in which by diligent searching I found a few stones 
marked with the familiar glacial scratchinss. 

In the interior towards Schonau and the Belchen, the rocks 
being generally soft and schistose, no very decided signs of old 
glaciers occur, and no part of the country shows symptoms of 
the presence of drift. Altogether, the country looks as if it had 
stood in the air for so great a period that, even if glaciers were 
once present, they had disappeared so long ago that all the more 
promment signs of degradation are now due to rain and running 
water. But further in the interior it is altogether different ; for 
the signs of old glacier-ice are plentiful enough, and for miles 
round the Feldberg, which rises 4982 Baden feet above the sea, 
the sides of the valleys to the very summits of the mountains 
are often strikingly moiUonneeSy though the rounded forms are 

Snerally roughened and frequently naif ruined with age. On 
ese, striations, though rare, may occasionally be discovered 
(running in the direction of the valleys), although the rapid rate 
at which the rock weathers is much against their preservation. 
Moraines also are not uncommon. At the foot of the Feldberg, 
on the east, there is a beautiful circular lake, called the Feldsee, 
surrounded by tall cli£& of gneiss and granite in the shape 
known in Scotland as a corrie — a form eminently characteristic 
of all glacier-countries past or present. The outer side of the 
lake is dammed up by a perfectly symmetrical moraine, curving 
across the valley, and K>rmed of sand, gravel, and of granite 
and gneiss, often in large boulders. It is now covered with 
pine-trees. The lake is deep, and the moraine rises from 25 to 
40 feet above the water. Outside the moraine lies a flat marsh, 
still retaining traces of having been a lake, once also dammed 
by a second and outer moraine, formed chiefly of large angular 
blocks of gneiss, piled irregularly on each other like the old 
moraine of Cwm Bochlwyd, above Llyn Ogwen in Caernarvon- 
shire. Quantities of moraine-matter strew the valley for two or 
three miles further down to the little marshy lake at Waldbauer, 
which is also dammed up by moraine-rubbish, in one place 
rudely stratified, like some of the old moraine-heaps on the 
Jura and parts of the great moraine of Ivrea ; or like the heaps 
of glacier-de6m that often border the lakes, marshes, and flat 
peat-mosses, once lakes, that diversify the lowlands of Switzer- 
land. At the upper end of the Alb Thai also, at the entrance 
of Menzenschwanden Alb, I saw four moraines curving across 
the valley, arranged concentrically one within another, like 
those at the end of the glacier of the Rhone ; and for many 
miles in the Alb Valley, both above and below St. Blasien, 
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roches moutonnies stand like islands throngh the alluvium, while 
it is also plain that the sides of the mountains above have been 
to a great height smoothed by ice. Nowhere, however, down to 
Allbruck, where the river joins the Rhine," did I see any " drift;" 
and this village lying close on the north side of the Jura, it 
seemed impossible that the higher ground on the south side of 
that rangC; between the Lakes of (Constance and Geneva, should 
have been submerged during any part of the Glacial period, 
while the country on the Rhine above Basel remained above 
the sea. I therefore saw that the theory that the Pierre d bot 
and its companion blocks had been floated from the Alps by 
marine icebergs was untenable ; and a later examination of a 
portion of the Jura, partly under the able guidance of Professor 
Desor, fully convinced me that the ice that descended the great 
valley of tne Rhone had covered much of the low country and 
abutted on the south-eastern flank of the Jura. 

Old distribution of the Oreat Alpine Glaciers, — At that period, 
then, of extreme cold, when the glaciers of the Alps flowed 
right across the Miocene basin of Switzerland, a glacier of vast 
thickness, running from end to end of the upper valley of the 
Rhone, debouched upon the lowlands at what is now the eastern 
end of the Lake of Geneva, and, spreading in a great fan-shaped 
mass, extended to the south-west several miles down the Rhone 
below its present outflow from the lake, and north-east to the 
banks of the Aar, about half-way between Solothurn and Aarau. 
The length of this fan-shaped end of the glacier, from north- 
east to southwest^ was about 130 miles, and its extreme breadth 
about 25 miles. Another great glacier descended in a direction 
opposite to the higher part of the Rhone glacier, through the 
upper valleys of the Rhine, and debouched upon a wide area 
that extends from Kaiserstuhl on the Rhine, far to the north- 
east In the center of this area lies the lake of Constance. 
Between these, which were the largest glaciers on the north 
watershed of the Swiss Alps, several smaller, but still enormous, 
glaciers flowed in a north-westerly direction from the mountains, 
—one down the Linth, through the area now occupied by the 
Lake of Zurich, another down the Upper Reuss, across the area 
in which lie the Lakes of Lucerne, Zug, and others, and a third 
down the valley of the Aar to Berne, through the country that 
now contains the Lakes of Brienz and Thun. According to 
this view (the result of the researches of the best Swiss geolo- 
gists), the greater part of the Swiss Miocene area lay deep under 
ice, and 1 am inclined to think that the country between the 
great old glaciers of the Reuss, Aar, and Rhone was much more 
covered with ice than any map shows, the whole helping to 

* Between Bftsel and the ooofluenoe of Ihe Aar and the Rhine. 
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swell the prodigious glacier of the Bhone that abutted on the 
Jura. 

Connection between Tarns and Oladers, — In The Old Glaciers of 
North Wales I have shown that in all glacier-countries, whether 
whether past or present, there is an intimate connexion between 
tarns and glaciers. Some of these are dammed by old moraines,* 
but the greater number lie in rodc-hoAns^ formed by the grinding 
of glacier-ice as it passed across the country, whether in valleys, 
on rough table-lands, or on the watersheds of passes. These 
lakes and pools are of all sizes, from a few yards m width, lying 
amid the mammillations of the roches moutonniesj to several miles 
in diameter. Sometimes in the convolutions of the strata (con- 
joined with preglacial denudation subsequent to the contortion 
of the beds), softer parts of the country may have been scooped 
out, leaving a hollow surrounded by a frame-work of harder 
rock; but perhaps more generally they were formed by the 
greater thickness and weight, and consequently proportionally 
greater grinding pressure, of glacier-ice on particular areas, due 
to accidents to wnich it is now often difficult or impossible to 
find the clue. Trifling as this phenomenon at first sight may 
seem, I yet believe the manner of the formation of these lakes 
is of much importance to the right understanding of the glacial 
theory, whether taken in connection with the great extension of 
extinct glaciers in recognized glacier-regions, or, further, when 
viewed on a general continental scale ; for the theory of the gla* 
cial origin of many rock-basins must, I feel convinced, be ex- 
tended much beyond such mountain-districts as Switzerland, 
Wales, and the Highlands of Scotland, where they first attractea 
my attention.* 

Origin of the Oreat Alpine Lakes, stibject stated, — ^From the 
consideration of the origin of mountain-lakes and tarns, the 
question easily arises,--^ What are the causes that have operated 
in the formation of the K^eat lakes of Switzerland, such as those 
of Geneva, Zurich, and Constance, and, south of the Alps, of 
Maggiore^ Lugano, Como, and others? To answer this with 

Erecision, it will be necessary, first, to examine several other 
ypotheses that by some may be thought sufficient to account 
for them. 

It is well known that after the close of the Miocene epoch 
the rocks of the Alps were much disturbed, — a circumstance 

* Quart Journ. QeoL Soc. Lond. 1S61, yiii, Bll ; and The Old Gladen of North 
Wales. 

* It is Dot to be supposed that I attribute the origfn of all rock-basms to glacial 
actloB. Many lie in the craters of extinct Toleaoos, some, no doubt, in areas of 
special subsidence, and others may be due to causes of which I know nothing. I 
DOW confine my rwaarka to certaw lakes oonunoD io aU highly gUciated regiooa 

■UCh AS I kDOW. 
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proved by the contortion of the Miocene strata, as for instance 
m the neighborhood of Lucerne, where, on the Rigi (and in 
•other conglomeratic mountains on the same strike), the strata 
are considered by the best Swiss geologists to be repeatedly 
folded and &irly inverted, so that the basement-beds form the 
top of the mountain, instead of its bottom, thus, by reversal of 
dip, plunging under the Eocene and Cretaceous strata of the 
mountains further south. The whole, as shown by the rapid 
truncated folding and the escarpments of the hills, has since 
been much denuded, the denudation being of a kind and amount 
that, to effect it, proves the lapse of a long period of time. 
Witness the outliers of Miocene strata in the uoland valleys of 
the Jura. Among these disturbed and denudeg strata of Mio- 
cene and of older dates, the Lakes of Geneva, Thun, Brienz, 
Lucerne, Zurich, Constance, the Wallen See, and the great lakes 
of north Italy lie. A knowledge of the stratigraphical structure 
of the Alps, in my opinion, proves that these lakes do not lie 
among the strata in basins merely produced by disturbance of 
the rocks, but in hollows due to denuding agencies that operated 
long after the complicated foldings of the Miocene and other 
strata were produceo. 

First, none of these lakei^ lie in simple synclinal troughs. It 
is the rarest thing in nature to find an anticlinal or a synclinal 
curve from which some of the upper strata have not been re- 
moved by denudation. I never yet saw a synclinal curve of 
which it can be proved that the uppermost stratum in the basin 
is the highest layer of the formation that was originally depos- 
ited over the area before the curving and denudation of the 
country took place. The only approach to this may possibly 
be in the upper valleys of the J ura, where a part of the Miocene 
beds lie in basins separated by secondary anticlinally curved 
strata, the tops of the anticlinal bends having been removed by 
denuaation; but these cases are surrounded with difficulties. 
The lake-hollows in the Alps are, however, encircled by rocks, 
the strikes, dips, and contortions of which often exhibit denuda- 
tion on an immense scale; and in no case is it possible to affirm, 
here we have a synclinal hollow of which the original upper- 
most beds remain. If these beds have disappeared to a great 
extent, then it is evident that denudation has followed disturb- 
ance. The fragmentary state of the uppermost Miocene strata 
<rf the lowlands of Switzerland proves tnis denudation. Again, 
if it be argued that in the lake-areas these denudations have 
been produced by the waters of the lakes, it is replied that, 
though waves may form cli£^ neither running nor still water 
ca& scoop out deep troughnsfaaped hollows. 

Secondly, the same kind of argument applies to areas of mere 
watery erosion -by rivers^ Bujining water may scoop out a 
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sloping valley or gorge, but (excepting little Bwallow-holes) it 
cannot form and deepen a profound hollow, so as to leave a 
rocky barrier all round : though it may fill with sediment one 
that had previously been formed. 

Thirdly, neither do most of the Swiss lakes lie in lines of dis- 
location. For many reasons, I do not believe that any one of 
them among the high Alps or on their flanks can be proved to 
lie in lines of mere gaping firacture. Let us consider the nature 
of such fractures. 

In any country where the strata are comparatively little dis- 
turbed and lie nearly horizonlally, if it be faulted, there is no 
reason why the fractures should be open. In the Oolites, for 
example, in the south of England, where &ults are numerous, 
and in the New Bed Sandstone of the central counties, there is 
generally a simple displacement of the strata up or down, on 
one side or the other ; or, if the disturbance go beyond this, 
it is that along the sloping line of fracture the beds on the 
downthrow side are turned up, and those on the opposite side 
bent down, by pressure and slipping combined. In more dis- 
turbed districts, like the Welsh Coal-measures, the same phe- 
nomena are observable: witness, for instance, the numerous 
sections firom accurate observation, drawn on a true scale, by 
Sir Henry De la Beche, Sir William Logan, and others. Ex- 
perience, both above ground and in mines, proves the same. 
Most lodes are in fractures, and many lie in lines of fault. In 
metamorphic, excessively contorted, and greatly firactured dis- 
tricts, like those of Devon, Cornwall, and Wales, the cracks, 
whether bearing metals or not, vary from mere threads to a few 
&thoms in widtn. They are always filled with quartz or other 
foreign substances, frequently harder than the surrounding ma- 
trix. I have often traced lodes on the surface, in Wales, by the 
hard matter filling the crack standing in relief above the surface 
of the softer enclosing rock. In limestone rocks the cracks are 
usually partly filled with crystallized carbonate of lime. Lines 
of fracture are not, therefore, for purposes of denudation, neces- 
sarily lines of weakness, unless it happen that on opposite sides 
of the fault hard and soft rocks come together, when of course 
the softer rocks will wear away more rapidly, and generally 
originate a straight valley. 

Again, in an excessively contorted country, such as the AIpa> 
it is, I believe, impossible, in consequence of tJiat contortion^ that 
there should be gaping fractures now exposed to view. Assum- 
ing for the sake of argument the sudden violent contortion of 
the strata of any great tract of country, we shall see that the 
contorted rocks now exposed at the surface^ even if broken, would 
be most unlikely to gape. 

The expression "elevation of mountains" conveys to the minds 
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of many persons the idea that the elevation has been produeed 
by some force acting from below, along a line in the case of a 
chain, and on a point of greater or less extent when the moun- 
tains lie in a cluster, as a whole, more or less dome-shaped. 
Such forces would stretch the strata ; and, when they could no 
longer stand the tension, cracks would ensue, and many lines of 
valley are assumed to lie in such fracture& But in Wales, the 
Highlands of Scotland, and more notably in the Alps, the strata 
now visible have been compressed and crumpled, not stretched, 
and they occupy a smaller horizontal space than they did pre- 
vious to the formation of the chain. 

Let us supoose a set of strata of (s^) 14,000 to 20,000 feet 
in thickness, like the rodcs of North Wales, and let these be 
spread out horizontally over thousands of square miles. Let 
these strata, from any cause, be compressed from the right and 
left so as to be contorted, and occupy a smaller horizontal area 
than they did before disturbance. Then, at a great depth, where 
the superincumbent strata pressed heavily on the lower beds, 
the latter would be crumpled up, cleavage would often supervene, 
and gaping fractures would be impossible; for, where mere fitic- 
tures occurred, the walls of the cracks would be pressed more 
closely together. But nearer the surface, where tnere was less 
weight, and at it, where there was none, the beds would extend 
into larger curvei3 than they did lower down ; and where the 
limits of extensibility were passed, shattering might take place, 
and yawning chasms might ensue. In all violently contorted 
countries, however, as in the cleaved rocks of North Wales, for 
instance, the present surface shows those originally deep-seated 
contortions that since disturbance have been exposed by denuda- 
tion ; otherwise the rocks would not be cleaveo. I therefore do 
not believe that in any country I have seen, such as Wales or 
Switzerland, there are any lakes now occupying yawning frac- 
tures, consequent in Switzerland on Post-eocene or Post-miooene 
disturbances. On the contrary, they Jie in hollows of denuda- 
tion, shortly to be explained, of later date than these disturb- 
ances. 

Fourthly, again, it may be supposed that the great lakes lie 
each in an area of special subsidence ; but, in reply to this, it is 
evident that among the unnumbered lakes of Switzerland and 
Italian Alps it would be easy to show a gradation in size, from 
the smallest tarn that lies in a rock-basin to the Lakes of Geneva 
and Constance. Neither do I see any reason why mere size 
should be considered the test of subsidence. Disallowing that 
test, we should require a ffreat number of special subsidences, 
each in the form of a rock-basin, in contiguous areas. Between 
the Seidelhom and Thun, for example, we should require one 
for the Todten See, several on the plateau on the north imme- 



Digitized by VjOOQlC 



383 A. C. Ramsay on the Glacial origin of certain Laies 

diatelj under the Seidelhom, one for the lake at the Grimael/ 
another for the drained lake at the Kirchet/ and another for 
the lakes of Brienz and Thun. In Sutherlandsbire these areaa 
of special subsidence would be required by the hundred, and m 
North America by the thousand. 

Signor Gastaldi, in a masterly memoir on the composition of 
the Miocene conglomerates of riedmont,* considers with reason 
that the large angular blocks of these strata, many of them fer- 
transported, and some of them foreign to the Alps and Apen- 
nines, have been deposited from ice-rafts; and thence he infers 
the existence of glaciers during a part of the Miocene epodi^ 
But, admitting this, it is evident that the distribution of the 
Post-pliocene glaciers of the Alps must, in all details, have been 
quite different from those of Miocene age, in consequence of the 
great disturbance that the Alpine rocks underwent after the close 
of the Miocene epoch, and the subsequent formation of numerous 
new valleys of denudation. Traces of the long lapse of time 
between the Miocene and the later Glacial epoch are in other 
countries but imperfectly preserved in the subdivisions of the 
Crag, and of other minor formations of still later date. Of the 
finer gradations that unite these subdivisions, few traces have 
been described. For long before, and during all these Crag 
epochs and the ages between them, of which we have little trace, 
and during all the time that elapsed from the close of the Ciug 
until the period of extreme cold came into action, the Alps stood 
above the sea, and suffering subaerial denudation, valleys were 
being formed and deepened. It is possible that, while the mild 
climates of the Lower Crag epochs endured, there may still have 
been glaciers in the higher Alps ; but at whatever period the 
later glaciers commenced, those who allow the extreme slowness 
of geological change will admit that the period was immense 
that elapsed during the gradual increase of the glaciers, until, 
in an epoch of intensest cold, the ice abutted on the Jura in one 
direction, in another spread far beyond the present area of the 
Lake of Constance, ana on the south invaded the plains of IxMn- 
bardy and Piedmont. During all that time, weather and running 
water were at work modifying the form of the ground under 
review. But, as I have alreadv explained, these two agents 
were incapable of scooping out deep nollows surrounded on all 
sides by rocks, and it therefore follows that the lakes first ap- 
peared aft;er the decline of the glaciers left the surface of the 
country exposed approximately as we now see it, — unless we 
admit, what seems to me impossible, that fractures, formed at 
the close of the Miocene epocn, remained filled wtth water until 

' See the " Old Glaciers of Switzerland and North Wales." 
^ ** Sugli elementi che compoogoDO i conglomerati MiooeDi del Piemonte,** ToriD, 
1861. 
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the great glaciers filled them with ice; or believe, with De Mor- 
tillet, that the valleys and lake-hollows were charged with water- 
borne alluvial or diluvial dSbris before the glaciers ploughed it 
out.' 

Allowing the hypothesis of De Mortillet, the rock-basins must 
have been twice tilled with water; but, according to my hypo- 
thesis, they did not exist as lakes till after the disappearance of 
the glaciers. 

But the glacier map of ancient Switzerland shows that the 
areas now occupied by the great lakes, both north and south of 
the Alps, have all been covered with glaciers. No Tertiary de- 
posit, of an age between the close of the Miocene and the com- 
mencement of the Glacial epoch, lies between the Alps and the 
Jura ; and, had the hollows of the lakes existed prior to the 
great Glacial epoch, we ought, but for some powerful wasting 
agent, probably in these hollows, still to find some traces of fresh 
water deposits, perhaps of the age of part of the Crag. No such 
relics exist 

The Oreat Lakes. Lake of Geneva, — The Lake of Geneva is 
about 46 miles in length by about 12 in breadth, and its delta, 
once part of the lake, between Villeneuve and Bex, is 12 miles 
long. The latter and a small part of the banks of the lake be- 
yond the mouth of the river lie in the great Khone valley, formed 
of older Tertiary and Secondary rocks. All the rest of the lake 
is surrounded by the low country formed of the various subdi- 
visions of the Molasse and Nagelfiuh. The lake is 1280 feet 
above the level of the sea, and 984 feet deep towards the eastern 
end, according to the sounding of De la Beche.* 

Geneva itself stands on superficial c?^&m ; but the solid rock 
first appears in the river-bea below Geneva, at Vernier, at the 
level or 1197 feet above the sea — onlv 83 feet below the surface 
of the l^e, or 951 feet above the aeepest part of its bottom. 
Any one acquainted with the remainaer of the physical geo- 
graphv of the country will therefore see that the water of the 
mke lies in a true rock-basin. The question thus arises. How 
was this basin formed ? 

1st. It does not lie in a simple synclinal basin ; for, though 
the Lake of Geneva lies in the great synclinal hollow of the 
Miocene strata between the Alps and the Jura, it is evident by 
an inspection of the country that the flexures of that formation 
are of far greater antiquity than the lake. These flexures have 

• See an admirable memoir hj G. de Mortillet, ** Des Anciens Glaciers du Ver- 
aant Italien des Alpes.** Milan, 1860. Though I had seen his map, I had not teen 
this memoir when I read my paper ; and the passages in which it is mentioned 
have been added as these pages pass through the pre^. His theory leaves the 
difficulty of the first formations of the basins untoucned, unless we belieye (which 
I do not) that the Alpine Talleys are lines of fracture. 

* Edinburgh Philosophical Journal, 1820, ii, 107, and plate 2. 

Am. Joub. Sci.— Second Skbiss, Vol. XXXV, No. 106.— Mat, 1868. 
43 
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been denuded, and the lake runs in a great degree across their 
stnka 

2nd. For reasons already stated, it is, I believe, impossible to 
prove that the lake lies in an area of special subsidence, all the 
probabilities being against this hypothesis. 

8rd. It is almost needless to say that the Lake of Geneva is 
too wide to lie in a mere line of fracture ; and I know of no 
reason why the valley of the Ehone, where occupied by the 
delta, should be esteemed a line of fault or gaping fissure, anv 
more than many other valleys in Switzerland, which many geol- 
ogists will consider with me chiefly the result of the old and 
long-continued subaerial denudation of highly disturbed strata. 
I could enter on details to prove this point, but they belong 
rather to the rock-geology of Switzerlana than to the matter in 
hand. 

4th. Those who do not believe in the existence and excavating 
power of great and sudden cataclysmal floods will at once see 
that the area of the lake cannot be one of mere watery erosion; 
for not ordinary running water, and fer less the still water of a 
deep lake, can scoop out a hollow nearly 1000 feet in depth. 

Now, if the lake of Geneva do not He in a synclinal trough, 
in an area of subsidence, in a line of fracture, or in an area of 
mere aqueous erosion, we have only one other great moulding 
agency left by which to modify the form of the ground, namely, 
l£at of ice. 

When at its largest, the great clacier of the Ehone debouched 
upon the Miocene beds where the eastern end of the Lake of 
Geneva now lies. The boulders on the Jura, near NeuchStel, 
prove that this glacier was about 2200 feet thick where it abut- 
ted on the mountains ; and, where it first flowed out upon the 
plain at the mouth of the valley of the Ehone, the ice, according 
to Charpentier, must have been at least 2780 feet thick." Add 
to this the depth of the lake, 984 feet, and the total thickness of 
the ice must have been about 3764 feet at what is now the east- 
ern part of the lake. I conceive, then, that this enormous 
mass of ice, pushing first northwest and then partly west, 
scooped out the hollow of the Lake of Geneva most deeply in 
its eastern part opposite Lausanne, where the thickness and 
weight of ice, and consequently its grinding power, were greatest 
This weight, decreasing as it flowed towanls the west, from the 
natural diminution of the glacier, possessed a diminishing ero- 
ding power, so that less matter was planed out in that direction, 
and thus a long rock-basin was formed, into which the waters of 
the Ehone and other streams flowed when the climate ameliorate 
and the glacier retired. 

»• The Lake of Gh^neva is 197 feet lower than tho Lake of Neuch&tel. The 

Slader first surmonnted the hills between Lausanne and Vcvay, and then flowed 
own the general slope northwards to the Jura. 
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Lake of Neuchdtd. — ^The basins of the lakes of Nenchfitel, 
Bienne, and Morat were, I consider, hollowed out in a similar 
manner, diflFering in points of detail. Near the Lake of Neu- 
ch£tel, on the flank of the Jura, the fan-shaped end of the Bhone 
glacier attained its greatest height, swellea in size and pressed 
on as it was by others that descended from the north snow- 
shed of the mountains between the Oldenhorn and the great 
snow-fleld above Grindelwald. According to estimates based 
on the highest ice-stranded boulders, the ice rose 2203 feet 
above the present surface of the lake. The lake is now 1427 
feet above the sea, and 480 feet deep ; and the Lake of Bienne 
is 1425 feet above the sea, and 281 feet in depth. The bottom 
of the Lake of Neuch&tel is thus 947 feet above the sea. Unless 
the gravel, therefore, on the banks of the Aar, immediately east 
of the latter, be over 480 feet deep, the hollow of the lake near 
its immediate bounds is a true rock-basin; for on the north, 
south, and west it is surrounded by solid Secondary and Miocene 
rocks. Even if the rock does not rise close to the surface in the 
river near the lake, still, at Solothurn, strata in place come close 
to the river-bank on both sides, the river being 1414 feet above 
the sea. Under any circumstances there must therefore be a 
long, deep trough between Solothurn and the rocks a little 
southwest of the Lake of Neuchfitel. How was this basin 
formed? When the glacier, debouching fh)m the valley of the 
Bhone, spread out like a fan and pressed forward till it abutted 
on the Jura, its onward progress was stopped b^ that mountain ; 
and direct further advance being hinderea, the ice spread north- 
east and southwest, to the right and left, and being as a^^hole 
thickest and heaviest above the area where the lake now lies, a 
greater quantity of the Miocene strata on which it rested must 
have been ploughed out there than further on towards the north- 
east and southwest ends of the glacier, towards which the ice, 
gradually declining in thickness, exercised less grinding power. 
In this manner I believe 'the troughs were formed in which lie 
the three lakes near Neuchfitel ; and when the ice finally re- 
treated, the ordinary drainage of the country* filled them with 
water, the clifls on tte southeastern side of the Lake of Neu- 
chStel and other changes of the form of the ground having since 
been produced or modified by watery erosion and the l(^al de- 
position of silt and alluvial gravel. 

The Lake of Thun.— The Lake of Thun is 1825 feet above the 
sea, and 776 feet deep. Its bottom is therefore 1049 feet above 
the sea. It is about 10 miles in length, 1-^ broad, and its length 
chiefly cuts across the strike of rocks of Secondary and Miocene 
age. The Lake of Brienz (about the same size) is more remark- 
able ; for, while its level is 1850 feet above the sea, its depth is 
more than 2000 feet; so that its bottom is at least between 100 
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and 200 feet below the level of the sea. Before the fonnation 
of the alluvial plain between, these two lakes were probably 
united ; and whether or not this was the case, it is evident, from 
its great depth, that the Lake of Brienz lies in a true rock-basin. 
Even if below Thun the rocks do not crop nearer than Solothum, 
the Lake of Thun still lies in a rocky hollow more than 600 feet 
deep, both hollows having, I believe, been deepened by the ^reat 
old glacier of the Aar, the ice of which was so thick, that above 
Brienz it overflowed into the valley of Sarnen by the Brunig, 
about 1460 feet above the Aar below Meyringen, and sent off 
a branch which scooped out the hollows of the Lakes of Lun- 
gern and of Sarnen on its course towards Alpnach on the Lake 
of Lucerne. 

The Lake of Zug. — The Lake of Zug is about 9 miles long, 
from 1 to 2^ wide, 1861 feet above the sea, and 1279 feet deep ; 
and its bottom is therefore only 82 feet above the sea. The 
whole is surrounded by Miocene strata, the strike of which the 
lake cuts across, and its great depth clearly shows that it lies in 
a rock-basin. 

The Lake of Lucerne, — The Lake of the Four Cantons (Lucerne) 
ramifies among the mountains and extends its arms in various 
directions. In its lower part, the branches that run N.E. to 
Kussnach and S. W. towaras Gestad lie partly in the strike of the 
Miocene and older strata ; but for the most part it runs across 
the average strike of the Eocene and Secondary rocks, between 
banks, sometimes precipitous, that rise in noble cliffs sometimes 
more than 2000 feet above the water. Its height is 1428 feet 
abov^ the sea, and its recorded depth 858 feet ; but the shape of 
the banks and the round number of 800 French feet make it 
likely that it may contain deeper gulfs than have yet been 
plumbed. If not, then its bottom is 575 feet above the sea ; and 
those acquainted with the shape of the ground by Lucerne will 
easily be convinced that the lake lies in an actual rock-basin. 
The steepness of the walls of this lakd more resembles the sides 
of a rent than those of any of the basins yet described, and the 
re-entering angles of rock opposite curving bays have been cited 
as evidences of fracture, one side being supposed to fit into 
the other. Bui in most cliffy valleys of aqueous erosion there 
are necessarily such reentering angles, from the common action 
of running water ; and, in Switzerland, ere these valleys were 
filled with ice, they existed in some shape, and were drained by 
rivers that deepened them and ^ve them a general form pre- 

Saratory to the flow of the ice that largely modified their out- 
nes. I should no more consider the re-entering angles a sign 
of gaping fracture in these valleys than I would the bends of the 
Welsh valleys or of the tortuous Moselle. But even if at first 
sight jone were inclined to believe the space between the oppo- 
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site clii& between Bronnen and Fliihlen to be an open fracture, 
if we take a moderate average slope for each side, say of 65°, 
and produce it below the water, we get a depth, ere the lines 
meet, of between 7000 and 8000 feet — a very improbable 
depth for the original hollow of the lake. But it may be said 
that the fracture has been much widened by degradation, the 
line of the break merely giving a line of weakness, along which 
the surface-drainage might widen the valley. If, however, we 
only take an angle for the sides of the lake giving a moderate 
depth, the necessity for a fracture does not exist, and we recur to 
some process of mere erosion for the scooping of the hollow in 
which the water lies, that process having, I consider, been the 
loM-continued grinding of the ice of the great glacier. 

The Lake of Zurich, — The Lake of Zurich runs from N.W. to 
S.E., across the average strike of the Miocene strata, which are 
much disturbed towards its eastern end. It is bounded by hi^h 
hills, much scarred by the weather, on which the different Mio- 
cene strata often stand out in saccessive horizontal steps. The 
linth Canal and the Wallen See lie in an eastern prolongation 
of this valley, which is still further extended to the vallev of the 
Tipper Bhine at Sarins. The lake is about 25 English miles 
in length, b;;^ 2i wide in its broadest part. A great moraine 
partlv dams it up at its outflow at Zuricn ; and a second forms 
the snallow at Eapperswyl, where the lake is crossed by a long 
wooden bridge. The general level of the water is 1841 feet 
above the sea, and only about 689 deep ; and the bottom of the 
lake is therefore 702 feet above the sea. The limestone rocks 
at Baden, on the Limat, are 1226 feet above the sea ; and the 
lake therefore lies in a true rock-basin, though it is probable 
that the old moraine at Zurich accounts for the retention of the 
water of the lake at its precise level. The long hollow was in 
old times entirely fiUed by the great glacier which descended 
from the mountains between the Todi and the Trinserhom, 
through the valley of the Linth, to Baden. 

Tlie Wallen See. — The Wallen See lies in a deep valley, whose 
ciiSv slopes of Secondary rocks rise from 2000 to 8000 feet, and 
in the Leistkamm 4500 leet above the surface of the lake. The 
lake itself is 1891 feet above the sea ; and from the great steep- 
ness of its banks it may be inferred that it is exceedingly deep, 
but none of the authorities I have consulted give its sounding. 
A large branch from the great Bhine glacier joined that at uie 
vallev of Glarus and Zurich through this wide gorge, and ground 
out the hollow of the Wallen See. 

The Lake of Constance. — The Lake of Constance, the largest 
sheet of water in Switzerland, is about 50 miles in length, by 
about 16 in breadth at its broadest part It is entirely sur- 
rounded by Miocene strata, often considerably disturbed, and 
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formiDg great bills towards the S.E., which in a remarkable 
manner evince all the signs of long-continued erosion by run- 
ning water, conveying the impression that chiefly by that means 
all the deep valleys of the district have been worn since the 
close of the Miocene epoch. This lake lies 1298 feet above the 
sea; and, its depth being 912 feet^' its bottom is only 386 feet 
above the sea. The falls of the Rhine are 1247 feet above the 
sea; and the lake therefore lies in an unmistakable rock-basin, 
the whole of which was once overflowed by the deep and broad- 
spreading glacier of the Upper Ehine valleys which stretched 
far northward beyond the lake into Baden and Wurtemberg. 
Being of greatest thickness where it entered the region of the 
lake, by its enormous weight and grinding power it scooped out, 
in the soft rocks below, the wide hollow now filled with water. 

The Italian Lakes. — If we now turn to the Italian side of the 
Alps, we shall find the same phenomena prevailing in the Lakes 
of Maggiore, Lugano, and Como, the onlv important lakes I 
have yet had an opportunity of seeing, south of the great chain. 
To each of these the same reasoning applies, modified only in 
detail ; and I shall therefore briefly pass them over. 

The most westerly, the Lago Maggiore, lies in a winding val- 
ley, 40 miles Ions, excavated in gneissic and Jurassic rocks, which 
rise on either side in lofty mountains. The surface of the lake 
is 685 feet above the level of the sea, and near the Borromean 
Islands it has the enormous depth of 2626 feet; so that its bot- 
tom is 1940 feet lower than the sea-level. It must, therefore, be 
enclosed all round by rocks, unless we suppose the narrow pas- 
sage at Arona, near its outlet, to be as deep as its deepest part, 
or that the alluvial deposits of the Ticino and the Po are more 
than 1940 feet deep — an asipumption no one is likely to make, 

Of all the Alpine lakes, that of Lugano is the most irregular 
in form, — in the language of Mr. Desor, stretching its arms like 
a great polyp among the mountains in all directions." Its sur- 
face is 988 feet above the level of the sea, and its depth 615 feet 
Its bottom is therefore only 410 feet above the sea-level, and the 
shape of the surrounding ground renders it impossible to believe 
that it is not entirely surrounded by rocks. 

The Lake of Como, the hollow of which has been scooped out 
generally in the same set of rocks as the other two lakes, is 700 

" See memoirs " De la Physionomie des Lacs Suisses " (eztrait de la ' Revue 
Suisse/ 1860) and " Quelqnes Ck>Dsid4rations sm* la Classification des Lacs, i propos 
dee bassiot du revers m^dional des Alpes," by £. Desor. The opiDioos of Mr. 
Desor and my own do not aCTee on the question of the origin of the lake-basins on 
the Alps. His views are well expounded in the above-named memoirs. It was in 
conversation with my friend, in 1860, that I first proposed what I consider the true 
solution of the question, and to this conversation I presume he alludes in the latter 
memoir, p. 18. — *' On a pr6tendu que les lacs ^talent I'effet de rafibuillemeot des 
gladers qui auraient labour^ le sol sur lequel iU s'avancaient," ^ 
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&et above the sea, and 1929 feet deep ; and its bottom is there- 
fore 1229 feet below the level of the sea. On the borders of 
these lakes the rounded rocks and the well known glacier- 
stranded boulders, high on the mountain-sides, attest that these 
deep valleys were filled to the brim by a vast system of glaciers 
that flowed southerly jfrom the snow-shed that runs from the 
eastern side of Monte Eosa, by the Rheinwald-horn, to the top 
of the valley of the Adda, — a system of glaciers so large that, 
like that of Aosta and Ivrea, further west, they protruded 
their ends and deposited their moraines far south on the plains 
of Piedmont and Lombardy. 

The glacier of Ivrea, when it escaped from the valley of the 
Doire, deposited a moraine at its side, east of the town of 
Ivrea, rismg in mere dibrts 1500 feet above the plain, said 
spreading out eastward in a succession of fem-shaped ridges 
miles in width. The vastness of this mass gives a &ir idea 
of the huge size of the glacier, and of the great length of time 
it must have endured; and just as this fflacier hollowed out 
the little rock-basins in which lie the tarns that nestle amon^ the 
large rockes mouUmnees between the town and the moraine, so, 
deep as the hollows of the great lakes of Maggiore and Como 
are, I believe they also were scooped out by the grinding power 
of long-enduring ice, where, under favorable circumstances, the 
glaciers were confined between the mountains, and therefore 
thicker than the glacier of Ivrea where it debouched on the 
plain. Diagrams illustrative of this subject should be drawn on 
a true scale ; otherwise, height, depth, and steepness being ex- 
aggerated, the argument becomes vitiated. I have not the data 
for giving an actual outline of the bottom of the Lago Mag- 
giore; but a line drawn from the upper end of the lake to the 
required depth near the Borromean Islands gives an angle only 
of about 3° m a distance of about 25 miles^ and from thence to 
the lower end of the lake (12 or 13 miles) of about 5°. The 
depths of Maggiore and Como do not, in my opinion, militate 
against my view ; for, if the theory be true, depth is a mere 
indicator of time and vertical pressure in a narrow space. It is 
interesting, and confirmatory of this view, that the deepest part 
of the Lago Maggiore is just at the point where the enormous 
glacier of the Val d'Ossola joined the great ice-stream that was 
formed by the united glacier-drainage of the valleys above 
Bellinzona and Locarno. Where these glaciers united, there the 
lake begins ; and where the ice was on the largest scale near the 
Borromean Islands, there the lake is deepest 

Summary vdlh regard to ifie Alpine Lakes. — And now, in re- 
viewing the subject of the origin of the lakes of Switzerland and 
North Italy, I would remark — 

" There are other well known lakes dammed up by the moraine of this great 
glacier. 
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Ist That each of the great lakes lies in an area onoe oovered 
by a vast glacier. There is, therefore, a connexion between 
them which can scarcely be accidental. 

2nd. I think the theory of an area of special subsidence for each 
lake untenable, seeing no more proof for it in the case of the 
larger lakes than for the hundreds of tarns in perfect rock-basins 
common to all glacier-countries, present or past, and the con- 
nexion of which with diminished or vanished glaciers I proved 
originally in The Old Glaciers of North Wales. In the Alps there 
is a gradation in size between the small mountain-tams and the 
larger lakes. 

8rd. None of them lie in lines of gaping fracture. If old 
fractures ran in the lines of the lakes or of other valleys, and 
gave a tendency to lines of drainage, they are nevertheless, in 
the deep-seated strata, exposed to us as close fractures now, and 
the valfevs are valleys of erosion and true denudation. 

4th. Tliey are none of them in simple synclinal basins, formed 
by the mere disturbance of the strata after the close of the Mio- 
cene epoch : nor, 

6th, Do they lie in hollows of common watery erosion ; for 
running water and the still water of deep lakes can neither of 
them excavate profound basin-shaped hollows. So deeply did 
Playfair, the exponent of the Huttonian theory, feel this truth, 
that he was fain to liken the Lake of Geneva to the pettv pools 
on the New Bed Marl of Cheshire, and to suppose that the hol- 
low of the lake had been formed by the dissolution and escape 
of s^lts contained in the strata below. 

6th. But one other agency remains — that of ice, which, from 
the vast size of the glaciers," we are certain must have exercised 
a powerful erosive agency. It required a solid body, grinding 
steadily and powerfully in direct and heavy contact with and 
across the rocks, to scoop out deep hollows, the situations of 
which might either be determined by unequal hardness of the 
rocks, by extra weight of ice in special places, or by accidental 
circumstances, the clue to which is lost, from our inability per- 
fectlv to reconstruct the original forms of the glaciers. 

7tn. It thus follows that, valleys having existed riving a 
direction to the flow of the glaciers ere they protruded on the 
low country between the Alps and the Jura, these vallevs and 
parts of the plain, by the weight and grinding power of ice in 
motion, were modified in form, part of that modification con- 
sisting in the excavation of the lake-basins under review. 

In connexion with this point, it is worthy of remark that gla- 
ciers, many of them very large in the modern sense of the term, 
on the south side of the Vallais (excepting those of Mont Blanc), 
and the lar^e glaciers on the south side of the Oberland, all drain 
into the Laike of Geneva ; those on the north of the last-named 
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snow-field, also largeglaciers, are drained through the Lakes of 
Breinz and Than. These, among the largest existing glaciers 
of the Alps, are only the shrunken tributaries of the greater 
glaciers that in old times filled and scooped out the basins of the 
lakes. The rest of the lakes, as already stated, are in equally 
dose connexion with the old snow-drainage of glacier-regions 
on the grandest scale, — all of them, excepting those of Neuchfitel, 
Bienne, and Morat, lying in the direct course of glaciers filling 
valleys that extend right into the heart of the mountains. 

8tn. Most of the lakes are broad or deep according to the 
size of the glaciers that flowed through the valleys in which 
they lie, this general result being modified according to the na- 
ture of the rock and the form of the ground over which the 
glacier passed. Thus, the long and broad Lake of Geneva, 
scooped in the Miocene lowlands, is 984 feet deep, and over its 
area once spread the broad glacier of the Bhone. Its great 
breadth and its depth evince tne size of the 'glacier that over- 
flowed its hollow. The lake of Constance, Iving in the same 
strata, and equally large, is 935 feet deep, and was overspread 
by the equally magnificent glacier of the Upper Bhine. The 
likes of Maggiore and Como, deepest of all, lie in the narrow 
valleys of the harder Secondary rocks of the older Alps ; and 
the bottom of the first is 1992 feet, and the latter 1048 feet, be- 
low the sea-level. Both of these lie within the bounds of that 
prodigious system of glaciers that descended firom the east side 
of the Penmne Alps and the great ranges north and south of 
the Val Tellina, and shed their moraines in the plains of Pied- 
mont and Lombardy. The depth of the lakes corresponds to 
the vast size and vertical pressure of the glaciers. The circum- 
stance that these lakes are deeper than the level of the sea does 
not affect the question, for we know nothing about the absolute 
height of the land during the Glacial period. 

The lakes of Thun and Brienz form part of one great hollow, 
more than 2000 feet deep in its eastern part, or nearly 800 feet 
below the level of the sea. They lie in the course of the an- 
cient glacier of the Aar, the top of which, as roches moutonnSea 
and striations show, rose to the very crests of the mountains be- 
tween Meyringen and the Grimsel. 

The Lake of the Four Cantons is imperfectly estimated at 
only 884 feet in depth ; but here we must also take into account 
the great height and steep inclines of the mountains at its sides. 
The Lake of Zug, 1811 reet deep, lies in the course of the same 
great glacier, the gathering-grounds of which were the slopes 
that bound the tributaries of the Upper Beuss and the immense 
amphitheatre of the Urseren Thai, bounded by the Kroutlet, the 
Sustenhorn, the Galenstock, the St. Gothard, and the southern 
flanks of the Scheerhorn. 
Am. Jour. Scl— Secokd Smss, Vol. XXXV, No. 105.--Mat, 1863. 
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The lesser depths (660 feet) of the Lake of Zurich were hoi* 
lowed by the smaller but still large glacier that descended the 
valley or the Linth. 

This completes the evidence. 

Lakes of the Northern Hemisphere generally. — ^I shall now mske 
a few remarks on the bearing of this subject on the glacial 
question generally. 

It is remarkable that in Europe and North America, going 
northward, lakes become so exceedingly numerous, that I have 
been led to suppose the existence of some intimate connexion 
between their numbers and the northern latitudes in which they 
occur. 

Let any one examine the map of North America, and he will 
find that, from the Atlantic coast to the St. Lawrence, through 
New Hampshire, Vermont, the north of the state of New York, 
Maine, Nova Scotia, New Brunswick, Gasp6, and Newfound- 
land, the whole continent is strewn with lakes. North of the 
St. Lawrence and the great lakes, as far as the Arctic Ocean, the 
same sprinkling of unnumbered lakes over the entire fiwieof 
the country is even more remarkable ; and it is a curious ci^ 
oumstance that a large part of this vast area is so low and un- 
dulating, that some of its lakes drain two ways — towards the 
North Sea and the Gulf of Mexico, or towards the North Sea 
and the North Atlantic. This vast country, about as &i south 
as lat. 40"^, shows, almost universally, marked signs of the 
strongest glacial action, in the motUonnie forms, polish, and con- 
stantly recurring striation of the rocks. I have only seen a few 
of the above-mentioned lakes south of Lake Ontario; but I 
have closely questioned that able observer, Dr. Hector, who has 
examined the country north and west of the great American 
lakes, and he informs me that, though unable to account for it, 
he was struck with the circumstance that so many (he thought 
he might say aU) of the smaller lakes are in rock-basins. I con- 
nect this circumstance with the universal glaciation of the 
country, still evinced on the grandest possible scale by every 
sign of ancient ice. These signs, I now believe, are far too uni- 
versal and unvarying in their general directions to have been 
E reduced merely by floating ice, though in part of the glacial 
istory of the continent floating ice has undoubtedly lefl large 
traces. But the lake-basins could only, I believe, have been 
scooped out by true continental glacier-ice, like that of Green- 
land ; for the lakes are universal in all the ice-worn region." 

" Since this memoir was inrltten, I have conversed on the subject with Sir Wm. 
Logan, Director of the Qeologlcal Survey of Canada, who not only agrees in mj 
views with respect to the origin of American lakes in general, but also beUevet 
that the great American lake-basins ma^ have been scooped out bj the same 
means. Thej are all true rock-basins, m areas occupied by comparatively soft 
rooks surrounded by harder strata. Qlven sufficient time, I see no difficulty in this 
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On the eastern side of the Adantio, Wales, Gomberland, 
many parts of Ireland, the North Highlands, and some of the 
Western Isles are also dotted with unnumbered lakes and tarns. 
All of these are well-glaciated countries, both high and low ; 
and for Wales and many parts of Scotland, I can answer that 
by fiur the greater proportion of these lakes lie in rock-basins of 
truly glacial origin." 

lioch Lomond and Loch Katrine, probably, like the greater 
lakes of Switzerland, are of the same kind, being merely large 
cases of glacier-erosion, though in the case of the former it may 
be that the alluvial deposits on the banks of the Leven prevent 
its being invaded by tne tide. Its islands are mere roches mou" 
tannies.^^ 

In the lowlands of Scotland numerous examples of the same 
kind of rock-basins occur, some of them certain, others doubtful 
because of the surrounding drift, which indeed in some cases 
may be the sole cause of the retention of the water. Notable 
examples of both kinds occur in the lowlands of Fife and Kin- 
ross, and of true rock-basins in the Oleish and Ochil Hills, as 
for instance Loch Glow, Dow Loch, and the two Black Lochs, 
and more doubtfully Loch Lindores. 

I have not yet had an opportunity of visiting the Scandina- 
vian peninsula, which, geologists are aware, is through all its 
length and breadth, one of the most wonderfully glaciated coun- 
tries in the world. On the west, descending from the great 
chain, striated roches moutonnies plunse right under the deep 
fiords ; and on the east, in Sweden, all between the mountains 
and the Baltic, round the Oul& of Bothnia and Finland, and up 
to the North Sea, the whole country is covered with a prodigious 
number of Iskes, just like North America, the Lewes, and the 
North Highlands of Scotland. The intense glaciation which all 
of these countries have undergone, their similarity, and what I 
believe to be the intimate connexion of such crowded lakes with 
the movement of ice, induce me to believe that in Sweden also 
a great number of the lake-hoUows must be true rock-basins 

Tiew, to which I inclioed while writing this paper, bat refrained from stating it» 
coDsidering that most readers woald think it too strong, and thus that in general 
opinion I might damage the whole theory. Sir William says that the arrangement 
or the strata proves that the great lakes do not lie in areas of special subsidence. 

^ See * The Old Glaciers of North Wales.* When I published my account of 
these glaciers, I was too timid to include the Lakes of Llanberis, Llyn Ogwen, 
Llyn Owellyn, and some others of the larger lakes in this category. I now feel 
convuiced that they are true rock-basins, and also that the shallower pools of Llyn 
Llegeirin, Llyn Felio-y-nant, and .others in Anglesea had the same origin. The 
horizontal striations mr up the side of Camedd Dafydd, by Llyn Ogwen, were 
probably made by a glacier of immense thickness during the firist great glacier- 
period, preceding the deposition of the stratified drift. 

** When the lake was low, I have seen in Loch Lomond ice-striated surfaces of 
rock just above the water, the striations running in the direction of the length of 
the hike. 
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scooped out by the passage of glacier-ioe into the Baltic area. 
Furtnennore, as the glaciated sides and bottoms of the Norwe- 
gian fiords and of the saltwater lochs of Scotland seem to prove, 
each of these arms of the sea is merely the prolongation of a 
valley down which a glacier flowed, and was itself filled with 
a glacier ; for the whole country was evidently, like the north 
of Greenland, moulded by ice. In parts of Scotland, some of 
these lochs being deeper in places than the neighboring open 
sea, I incline to attribute this depth to the grinding power of 
the ice that of old flowed down the valleys, when possibly the 
land may have been higher than at present." It may, however, 
only arise from unequal deposition of detritus. If the former 
view be admitted, raise the land so as to lay bare the surround- 
ing ocean-bottom, and in some respects of levels and depth they 
become approximately the counterparts of the deeper narrow 
lakes of Switzerland and North Italy, glaciers bounded by 
mountains having flowed througl^ both, and debouched upon 
theplaius beyond. 

The Olacial Theory. — Furthermore, considering the vast areas 
over which the phenomena described are common in North 
America and Europe, I believe that this theory of the origin of 
lake-rock-basins is an important point, in addfition to previous 
knowledge, towards the solution of the glacial theory ; for I do 
not see that these hollows can in any way be accounted for by 
the hypothesis that they were scooped by floating ice." An 
iceberg that could float over the margin of a deep hollow would 
not touch the deeper recesses of the bottom. I am therefore 
constrained to return, at least in part, to the theory many years 
ago stronglv advocated by Agassiz, that, in the .period of ex- 
treraest cold of the Glacial epoch, great part of North America, 
the north of the Continent of Europe, great part of Britain, 
Ireland, and the Western Isles," were covered by sheets of true 
glacier-ice in motion, which moulded the whole surface of the 
country, and in favorable places scooped out depressions that 
subsequently became lake& 

This was effected by the great original glaciers (probably con- 
nected with the origin of the unstratified boulder-clay) referred 
to in my memoir on the glaciers of North Wales," but the mag- 
nitude of which I did not then sufBiciently estimate. The cold, 

1* Bat this k not essential, unless the lochs are so deep that the ioe most bare 
been floated up before reaching the deeper parts. . 

" I do not in any way wish to deny that roach of the glaciation of the lower 
countries that came within the limits of the Drift was effected by floating ice on a 
large scale, which most haye both polished and striated the rodis along whidi it 
groand. I hare, with other authors, described this in yarious memoirs. Bat the 
two sets of phenomena are distinct 

" The Lewes is coyered by small lakes. 

'* Quart Joum. Oeol Soc. Lond., zyiii, 871. 
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however, continued during the depression of North Wales and 
other districts beneath the sea, when they received the stratified 
erratic drift ; and glaciers not only did not cease at this time of 
depression, but were again enlarged during the emergence of 
North Wales and other countries, so as to plough the drift out 
of many valleys. These enlarged glaciers, however, bore no 
companson in size to the great original sheets of ice that con- 
verted the North of Europe and America into a country like 
North Greenland. The newer development of glaciers was 
strictly local. Amelioration of climate had already far ad- 
vanced, and probably the gigantic glaciers of Old Switzerland 
were shrinking into the mountain-vaJleys. 

Finally, if this be true, I find it difficult to believe that the 
change of climate that put an end to this could be brought 
about by mere changes of physical geography." The change is 
too large and too universal, having extended alike over the 
lowlands of the Northern and the Southern Hemispheres. The 
shrunken or vanished ice of mountain-ranges is indeed equally 
characteristic of the Himalaya, the Lebanon, the Alps, the Scan- 
dinavian chain, the great chains of North and South America, 
and of other minor ranges and clusters of mountains like those 
of Britain and Ireland, the Black Forest, and the Vosges. 

[In the Philosophical Magazine for November last, Prof. Ram- 
say has published an article ** On the Excavation of the Valleys 
of the Alps," called out by some discussion of his views, in 
which he concludes as follows: — ^Eds.] 

" No better proof could be required that in great part the 
valleys of the Alps were approximately as deep before the gla- 
cial epoch as they are at present; and I believe, with the Italian 
geologists, that all that the glaciers as a whole effected was only 
slightly to deepen these valleys and materially to modify their 
general outlines, and, further (a theory I am alone responsible 
for), to deepen tnem in parts more considerably when, irom va- 
rious causes, the grinding power of the ice Was unusually pow- 
erful, especially where, as in the lowlands of Switzerland, the 
Miocene strata are comparatively soft;. But for details on this 
point I must refer to my memoir in the Journal of the Geologi- 
cal Society." 

^ It has beeD suffgested to me by Dr. Sibson that the prodigious waste of the 
Alps by the gradou disiDtegratioo aod diminution of the upper snow-fields, wit- 
nessed by the great moraines of North Italy and other phenomena, most have 
tended to lessen the glaciers. This is true, but, as he also belieTes, it is not of 
itself enough to account for the shrinking of the ice into the higher Talleys where it 
is now alone found. 
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Art. XXXIV. — Lucemaria the Oomotype of AcaUphz; by Pro£ 
Henry James Clark, of Harvard University, Cambridge/ 

The present commnnication is a mere sketch of a most thor- 
ough and exhausting anatomy of Lucernaria, which I have illus- 
trated by numerous plates, and which I propose to publish in 
an extended memoir, in connection with some considerations 
upon the general morphology and systematic relations of Aca- 
lephse. I have been engaged during the whole of the past year 
upon the -organical and histological anatomy of this animal, in 
order to determine what are its relations to Kadiata in general, 
and to Acalephss in particular. I have had abundant materials 
for study, inasmuch as this species of Lucernaria is a very com- 
mon inhabitant of our shores, wherever the eel-grass, Zoslera 
marina^ grows. Almost invariably Lucernaria is to be found 
upon the Zostera, and very rarely upon any other plant. It 
may be obtained from the last of August, when it is most fre- 
quently met with in a young state, until the last of June, at 
which time the young ones of the autumn season have devel- 
oped to full-grown animals. In an adult state it measures nearly 
an inch across the disc, exclusive of the tentacles, and about the 
same in height. It varies in color from green, which is the most 
common tint, to deep olive.; from light yellow to reddish brown, 
or from light violet to the deepest purple. In form it is oc- 
tagonal, and most frequently it so comports itself that the four 
sides opposite the bifarious genitalia are shorter than those alter- 
nating with them, but frequently the same individual reverses 
the order of things, and the latter become either as short, or 
even shorter, than the first From this we infer that the specific 
differences, based upon the approximation of the buncnes of 
tentacles, two and two, are entirely erroneous, as this obtains in 
all octagonal Lucernarians, in a greater or less degree. As these 
animals are very sensitive and irritable, they contract upon the 
least disturbance ; and, as the muscular system is most highly 
developed in the region which lies about the four partitions of 
the disc, it is most natural that when the creature contracts it 
should draw the two halves of the genitalia and the bunches of 
tentacles together more closely here than at the alternate quar- 
ters; hence arises the frequently-observed quadrate outline of 
the disc. Again, in regard to another feature oftentimes em- 
ployed to discriminate between different species or even groups, 
I would say that the absence of auricles alone, without other 
differences in the animal, does not indicate a specific difference 
from those individuals possessing them, but rather an accidental 

* From the Proceedings of the Boston Society of Natural History, for March 
19th, 1862 ; with additions and notes by the author. 
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atrophy of these organs ; and that this &ct is to be classed in 
the same category as the occasional development of one of the 
tentacles into a semiauricular body. I have always noticed that 
individuals in such a condition have an unnatural appearance ; 
that they are not so lively as the others, and appear to be dis- 
eased.* I believe this species to be identical with L. auricula* 
of the English coast The most characteristic figure that I know 
of, although unsatifffiictory, is in Gosse's little book. The Aqua- 
rium* 

In order to contrast the structure of Lucemaria with that of 
the Steganopthalmatan Medusaa, and, moreover, in order that I 
may not complicate matters, I will compare it, organ for organ 
and part for party with one of our most common medusae, Aure- 
Jiaflavidula Agassiz. The aboral side, which corresponds to the 
so-called dorsal region of other Acalephse, projects at the apex 
into a moderately long columnar body, usuaUv called the pe- 
duncle of Lucemaria. With the exception of the four equi- 
distant channels and the four muscular cords which alternate 
with them, the peduncle is a solid gelatiniform mass, covered 
by the outer wall. This gelatiniform substance also constitutes 
the bulk of the disc, filling the entire space between the outer 
wall and the inner or lining wall of the digestive cavity, and is 
directly continuous with that in the peduncle. In Aurelia, 
Cyanea, and other Acalephs, this substance appears like an 
amorphous gelatiniform or semicartilaginous mass, with a few 
irregular cells scattered here and there ;* but in Lucemaria it 

* I have found each specimens most frequent at that time of the year which is 
the breeding season of our common shore-crab, — Cancer (Platycarcinta) irroraftu, 
— when it comes up out of dneper water, and is most abundaut and activa At 
first, only now and then, I found a Lucemarian with one or two auricles bitten off; 
but later it was common tor find specimens with all the auricles nipped, and nothing 
but a small portion of their base or a mere scar, left to indicate their former prea- 
ence. The moment a Lucemarian is touched by a crab it jerks its tufts of tenta- 
cles inward, but the reverted auricles are left exposed, and all the more prominent 
by the act than usual, and a conspicuous morsel for the predaceous creature. As 
the season advances towards summer, the bunches of tentacles also disappear one 
after another, until it becomes quite common also to find individuals with two^ 
three, or four bunches bitten off; and at the same time specimens become more 
and more rare, at the last of June, for instance, and finally, by thb early part of 
July it is impossible, by the most diligent search, to find a single specimen. As 
this happens at the time when the Lucemarians are laying their eggs, it is dear 
that the destruction of the adult does not necessarily annihilate the race. During 
the next two months no Lucemarians are to be found, but in the last of August 1 
have collected young ones, much less than i^ of an inch in diameter. 

' Halielythu aurtcula H. J. C, Joumal Boston Soc Nat Hist, Mardi, 1868, page 
659. 

^ The original figure by Rathke, MuLl. Zool, Daniea, !▼, 1806, jpl clii, althouffb 
sufficiently correct for identification, can neither be called characteristic nor graceful 
•8 fiur as attitude is concerned. 

* In June, 1 862, 1 made a careful study of the structure of the gelatiniform sub- 
stance of Aurelia Jlttvidula Ag. There are two kinds of fibro-cellular bodies which 
]>ervade the geUtiniform layer. One kind are irregular, dark, conspicuous cells, 
similar in appearance and size to those of the outer wall of the aboral side, with 
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has a higUy organic structure. Extremely elonffate, oolomnar^ 
cell4ike bodies extend in close proximity from the outer to the 
inner wall, so that, in a section of the thickness of the disc, it 
appears to be transversely striated. In the peduncle, as a trans- 
verse section reveals, these columnar cells are arranged about 
the axis in peculiar, regular grouf^ ; some columns pass from 
one channel to the next on eitner side ; some "diagonally across 
the axis from one channel to an opposite one, and others extend 
obliquely fix)m the channel to the muscular cords which alter- 
nate with them. This arrangement reminds one of the method- 
ical disposition of the great cells in the body of Pleurobrachia,* 

from one to four or five jagged, caudate prolongations projecting in eyerj direction. 
These are most numerous next the aboral side of the disc, and departing from that 
i^on, thej become less frequent as we approach the oral side, at which place thej 
are yery much scattered. Tne other kind of bodies are very faint, nucleated, nodose 
fibres, and form a vast anastomosing net-work, which, like the darker caudate cells, 
perradee the whole of the gelatiniform mass of the body, from the aboral to the 
oral side. It resembles eliutic tissue yery closely. Next the aboral side these 
fibres trend mostly parallelwise with the outer wall, or at yery oblique angles to 
it ; but, passing inwardly, they gradually assume a direction transverse to this, and 
then, anastomosing less frequently, they become in appeiuimce like slender parallel 
columns, based upon the double wall in which the aiymiferous diannels run. Be- 
tween the latter and the outer wall of the oral side tlie fibrous bodies are excess* 
iyely faint, and less frequent, but still continue the trend which they have on the 
aboral side of the doable wall The peculiarities of these two kinds of bodies are 
fully described by Max Schultce, Ud>er den JBau der ChiUertschnbe der Meduten, 
Mull. Arehiv., 1866, p. 811, pL xi, kit, from observations which he made upon i/#- 
dusa (Aurelia) aurita, Bhizostama Oitvieni and R. Aidrovandii ; but in all of them 
he says the fibres run in every direction. ** Sie laufen gestreckt in alien Richtungen, 
theilen sich h&ufig und verbmden sich unter einander unter alien moglicben Win- 
keln.'* Now in Medusa (Aurelia) aurila, which is very near, if not identical with 
our Aurelia, A.JUundula Ag., it is very probable that these fibres are arranged aa 
in ours, and yet I cannot see how Schultze could have overlooked this arrangement. 
My observations were made upon perfectly fresh specimens, and without Uie help 
of any reagents. In our Lucemarian, and in fact in all the Lucemariie (see •/bur- 
nal Baton Nat, Hiit. 8oc., March, 1868) the fibrous bodies do not anastomose, but 
trend in direct lines from the outer to the inner wall 

* At the time the investigation of the gelatiniform mass of PUurchraehia rhodo- 
daetyla Ag. was made, I had not in mj ]x>86ession lenses of the proper definition 
and working distance to make out the histological elements with the requisite care 
that such excessively transparent bodies demand, and therefore, using inferior lenses, 
I fell into an error which I am only too glad to correct Since that time I have ob- 
tained one of ToUes* half-inch objectives with an exceedingly sharp definition and an 
extraordinary working distance ; so that I have been enabled to work with perfect 
freedom upon the living animal, and without injuring its tissues in the least. What 
formerly 1 mistook to be the outlines of the walls of enormous cells are in reality 
elastic fibres. The mistaking the fibres for the profile of cell walls does not affect the 
arrangement in the least, as I formerly described it, and which I have since verified 
with my new objectives. The elastic fibres assume various forms, according to the 
degree of expansion or contraction of the animal ; sometimes they are perfectly 
straight and at others they are contracted either in a loose spiral, or retracted into 
a close coil. This is most easily observed in young specimens. In the young of 
another Ctenophoran, vis., BoHna alata Ag., about ^ of an inch in diameter, at 
which size its proportions, shape, the considerable depth of the tentacular sockets, 
and the length of its tentacles render it remarkably like a Pleurobrachia, the elastic 
fibres are very few, but ^uite conspicuous, and have a peculiar mode of branching. 
Single fibres extend radiatingly from the comers of the stomach ; when idx>ut luSf 
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as I hare described them in Fro£ Agassiz's third volume of his 
** Contributions to the Natural History of the United States." 
In the oral or lower side of the disc of Aurelia, the ffelatiniform 
'substance has the same structure as in the aboral side, while in 
Lucernaria, although it has all the regularity in the disposition 
of its components that obtains in the aboral side, yet it possesses 
a totally different nature, as I will describe hereafter in connec- 
tion with the muscular system. 

From the middle of the base of each of the four flat sides of 
the quadrate proboscis, a light streak, which has the deceptive 
appearance of a radiating canal, passes in a direct line nearly to 
the border of the disc; this is the line along which the oral and 
aboral floors of the disc unite, and form a solid partition, by 
which the digestive cavity is divided into four broad chambers, 
which communicate with one another at the inner or proximal 
ends, about the base of the proboscis, and also at the outer or 
distal ends through the narrow passage between the terminus of 
the partition and the edge of the disc. In the peduncle there 
are lour equidistant broad tubes, which merge into one cavity 
at its base, and correspond in position to the four chambers of 
the digestive cavity. The grouped tentacles which occupy the 
eight comers of the disc are hollow, as, likewise, are the auriolesi 
and communicate openly and directly with the digestive cavity. 
This is all that constitutes the chymiferous circulatory system 
of Lucernaria. In Aurelia we liave radiating canals at the 
points corresponding to the partitions of Lucernaria, as well as 
m the intermediate sections. 

In Aurelia, the genitalia are four single circular organs, one 
of each being placed opposite the flat side of the proboscis; 
whereas in Lucernaria each genital is a double organ, the halves 
of which have a peculiar shape, and are situat^ respectively 
one on each side of the partition, and extend along the inner 
&ce of the oral floor of the disc from the base of the proboscis 
to the extreme limits of the corners of the disc, where they 
almost touch the bases of the tentacles. Across the proximtd 
end of each partition, triple or quadruple rows of slender digiti- 
form bodies extend each way for a considerable distance along 
the border of each half of a genital, thus forming the common 

waj to the surfiace of the body, each fibre forks two or three times, and theo one 
prong goes to each of the two nearest loogitodinal chymiforous tubes, and the third 
one extends to the base of the deep tentacuhtr socket This is the f?eneral arrange- 
ment at this age, ahhongh occasionally one of the prongs of the fork is absent, or 
only partially deyeloped. Sometimes each prong forks again, at a narrow or wide 
Angle. From the tentacular sockets fibres extend also to the surface midway be- 
tween the mouth of the former and the adjacent longitudinal chymiferous tube. So 
few are all the fibres, howeyer, that with a casual fiance they might be mistaken 
for light, unimportant streaks here aod there, instead of such methodical^ anaoged 
bodies. 
Am. Jour. Sol— Second Sbbies, Vol. XXXV, No. 105.— Mat, 1868. 
45 
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appendages of the two, and clearly iDdicating their unity.^ Each 
half of a genital has a peculiar form, which may be represented 
by an inequilateral triangle whose longest side extends nearly 
in a straight line from the inner end of the partition to the ten- 
tacles, and the two other sides, slightly curving outwardly and 
meeting at a very broad angle, form the rest of the outline. In 
the adult, the longest side of the triangle is to its height as two 
to one. This feature, alone, has a degree of speciality which 
raises these organs in rank above all others of their kind among 
AcalephsD; but when we examine their components, we find an 
unlooked-for structure, hitherto unknown among Acalephas. 
What appear, to the naked eye, to be eggs of enormous size, 
are really little pouches, which contain either numerous eggs or 
matrices of spermatic particles, according as the individual is 
male or female. Each pouch, or gcnikU saccule^ as it may be 
called, projects freely into the digestive cavity, and is attached 
by a very short and rather narrow neck to the inner wall of the 
oral floor of the disc. This constitutes another step in the spe- 
cialization of these organs, but does not complete the process. 
At the base of each genital saccule, and on that side which faces 
toward the proboscis, there is a small aperture, which leads to 
ihe interior, where there is a considerable cavity. This cavity 
is formed by the lateral inversion of the single wall of the sac- 
cule upon Itself, and the constriction of the wall about the en- 
trance to the chamber. The eggs or spermatic material' are 
enclosed in saccular folds of the wall of this chamber, into 
which they fall when mature, and pass thence outwardly through 
the lateral outlet at the base of tne saccule. One may see at a 
glance that this is a type of the reproductive organs not to be 
found among the other Acalephae. 

In Aurelia, the generative products, whether eggs or sperma- 
tozoa, lie immediately beneath the oitier wall, ana imbedded in 
the muscular layer which extends throughout the length and 
breadth of the oral face of the disc, as I have described it in the 
fourth volume of Professor Agassiz's "Contributions." Between 

^ Tn tbe family Oleistocarpidte, as I have recently characterized it {Journal Bom* 
ton Nat, Hift, Soe,^ March, 1868), tbe genital halves are directly united to each 
other, so as to ftirm a continuous organ across the proximal encl of the partition ; 
thus there can be no doubt that there are but four genitals in Lucemaris, and not 
eight, as described by various authors. 

' The spermatic particles have an elongate-cordate body, from the broad end of 
which an excessively long tail-like filament trails in broad curves as it swims ; at 
the pointed end are attadied two exceedingly delicate filaments, which are in con- 
stant motion, bending and coiling, or stretdbiog in every direction, as if they were 
the tactile organs of an Eui^lena or some other similar lofusorian. These pseudo- 
proboaces defy detection with ordinary objectives ; in fact, to determine their pres- 
ence with certainty reauires very careful manipulation of such objectives as have 
the most accurate defining power, and which are to be obtained only from our best 
makers. The spermatic particles of our common Echinus, E. granulatuM^ also pos- 
sess a double pseudo-proboscis. 
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the mtisoular layer and the inner wall, which forms the imme- 
diate parietes of the digestive cavity, a thick layer of gelatini* 
form substance intervenes, and its presence naturally suggests 
the inquiry, how are the eggs or sperm to escape into the diges- 
tive cavity, as they are known to do? The spermatic particles 
I have observed frequently escaping directly through the outer 
wall into the ocean, and I have seen them, with the broadest end 
out, projecting like bundles of hairs from the cavity of the matrix 
through the apertures in the outer wall. When the reproduc- 
tive material is fully ripe, the inner wall, with the gelatiniform 
layer, and the muscular layer as fsur as it includes the material 
in question, splits off from the outer wall along two lines corres- 
ponding to the two borders of the generative organ, and hangs 
loosely, in ribbons, in the digestive cavity. From the newly- 
formed raw face of these ribl^ns the eggs or spermatic particles 
escape into the main chainber of the disc. This I take to be 
the universal rule, and such the type of genitalia among all 
Steganophthalmata; a structure totally unlike that of Lucerna- 
ria, in which the inner wall alone is concerned in the highly 
complicated reproductive organs. 

Passing now to the consideration of the muscular system, I 
will call your attention to the four white, slender columns which 
alternate with the four dark tubes which are imbedded in the 
gelatiniform substance of the peduncle. Sars was the first to 
indicate the true nature of these columns, and he rightly called 
them muscular cords. They extend from the base of the pedun- 
cle to the base of the proboscis, coursing along just beneath the 
outer wall, but still within the gelatiniform substance, until they 
reach the upper third of the peduncle, and then gradually ap- 
proximating the axial line, they meet the inner wall of the disc 
just below the base of the proboscis, and thence they pass along 
still beneath this wall, for a short distance, and, finally each one 
enters the oral side of the disc at the inner or axial end of the 
partition. At this point, each muscular column expands and 
forms a fan-shaped layer just beneath the outer wall, and extends 
laterally so as to occupy the whole space between the two halves 
of a genital. At the distal end, this layer diverges right and 
left of the partition into a broad muscular band which borders 
the disc, and, eventually, is distributed in ridges or cords beneath 
the outer wall of the tentacles and the auricles. At the inner 
end of the partition, the muscular layer also passes into the base 
of the proboscis, and forms a stratum immeaiately beneath the 
outer wall. At four equidistant points, alternating with the 
partitions and genitals, and opposite the four corners of the 
proboscis, there is a weaker muscular layer, which occupies the 
same relative position in regard to the outer walls as does the 
stronger system of muscles first mentioned. On the one hand. 
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it passes into the marginal muscular band, and on the other it 
enters the corners of tne proboscis, and forms a layer in common 
with the one extending from the partitions. By these alternating 
stronger and weaker aiyisions of the muscular layer, the disc is 
relieved of the sameness which prevails in the muscular system 
of the Steganophthalmata, and we have indubitable proofe of a 
higher degree of specialization than in the latter order, where 
the unvarying repetitionof similar divisions all around the disc 
unmistakably indicates inferiority. Moreover,> in addition to 
this, we have a peculiar specialization of the gelatiniform layer, 
which is embraced by the outer and inner walls of this floor, or 
rather between the muscular layer and the inner wall ; instead 
of repeating, as occurs in Aurelia, the peculiarities of the gela- 
tiniform layer of the aboral floor, it has a totally different ap- 
pearance and consistency, and an almost unlimited degree of 
expansion and contraction. In the tentacles it occupies a very 
deep space between the outer wall, or rather the muscular layer, 
and the inner wall. In this latter respect, Lucemaria is again 
peculiar, since in addition to the muscular layer, which alone is 
present in the young, it develops this gelatiniform layer, — the 
mwculo-gelaiim/orm layer as I propose to call it, — the like of 
which does not exist in the tentacles either of Steganophthalmata 
or Gymnophthalmata. In the auricles, we have also a special- 
ization peculiar to Lucemaria ; for, in addition to the pigment 
eye-spot which is imbedded in the base of the oral face of these 
bodies, the auricles, which in the voun^ cannot be distinguished 
from the tentacles, gradually thicken the outer wall as age ad- 
vances, and peculiar, granuliferous, adhesive vesicles are devel- 
oped between the cells. In the adult, their tentacular nature is 
almost, or altogether, obliterated, and the swollen outer wall, 
together with the enormous thickness of the musculo-gelatini- 
form layer, forms an oval mass, thickly studded with adhesive 
organs, by which they cling, in a most tenacious manner, to any 
boay which they may touch. These organs, and the base of the 
peduncle, are the only means of adherence which Lucemaria 
possesses ; although it is true that the tentacles are used, as in 
Aurelia, for prehension, they are, comparatively, very weak, 
and can onljr serve to retain the prey, and never effect the pur- 
pose for which the auricles are constructed.* In consideration 
of the very obvious oflBce of an auricle, I would propose the 
name anchor for it 

* The oettling orgaos. or lasso-cellp, vbich crowd the globular tips of the tentacles, 
are of two kiods, aod both are imbedded in the iDteroellular sabstance which fills 
the spaces between the oolumoar oelb of the outer wall. One kind consists of an 
oyal, thick-walled Yesicle, aboot |p^ of an iodi long, or a little less, one end of 
which is intjroTerted, and projects, in the form of a stout hollow shaft, along the 
luds of the cell about four-fifths of its length, and then, rather suddenly thinning 
Into a slender itir^ad which also is hollow, it bends upon itself, returns nearly to the 



Digitized by VjOOQlC 



H. J. Clark on Lucemaria. S5S 

Were the above-mentioned features in the organism of Lucer* 
nana alone to be taken into account, there could be no hesitation 
in saying that this genus should be considered as the highest of 
the class of Acalephae ; because of its highly complicated and 
Hpecialized gelatiniform moss ; the high grade, and the peculiar 
and distinctive grouping of its muscular system ; the definite 
and bilateral form of the genital organs, as well as their saccular 
subdivision; the two-fold nature and disposition of the prehensile 
organs, the tentacles and anchors : and, moreover, that it belongs 
to an order separate from either orders of AcalephsB, because of 
the typical elements of its genital saccules, which are altogether 
different from either the Steganophthalmic or Gymnophthalmic 
type of genitals ; and also on account of the anchors, which 
have no parallel in all the class of Acalephae. But there are 
parts of the Lucemarian organism which are of a lower grade 
than those of similar nature among the other Acalephse. I refer, 
in the first place, to the hydra-like form of Lucernaria, and its 
comparatively stiflf and hydroidal tentacles, evidently indicating 

aperture of tbe cell, and pressing closely against the inner face of the cell wall it 
forms a close coil which terminates at the end opposite the mouth of tbe introYer- 
sion. When the coil of thread is ejected, which is accomplished bj ididing through 
tbe hollow axial shaft, which in its turn retroTerts also Just as the finger of a glove 
is turned inside out, the whole aspect of the apparatus is changed. The oval cell 
is considerably diminished in sice, and from its aperture the enormously enlarged 
hollow shaft projects in a straight line ; the half of the shaft next the cell is cylin- 
drical, and half as broad as the latter, with a alight expansion where it joins the 
mouth of tbe cell ; the distal half abruptly expands into an oval form, half again 
broader than the cylindrical portion, and rapidly tapers into a smooth, trihedral, 
twisted thread. The oyal part of the shaft is endowed with three equidistant spiral 
rows of sote, which number about a dosen in each row. The setts are compara- 
tively large, and in length equal two thirds the broadest diameter of that part of 
the shaft from which they project Each row makes but one turn, about the shaft, 
and terminates as if in continuation of the angles of the trihedral thread. There 
is not tbe least trace of setse or projections of any kind upon the trihedral thread, 
bat it continues, with a very gradual taper, perfectly smooth, to the blunt termina- 
tion. The angles of the thread appear, at nrst glance, as if they might be spiral 
rows of sets, but a most careful and prolonged examination, with one of Spencer^s 
^•ioch objectives, convinces me that they are truly the angles of a twisted trihedral 
filament The extent of the thread is from twenty to twenty- four times the length 
of the celL The other kind of nettling cell is much more simple in structure, but 
yet more remarkable. The introverted shaft is very slender, in fact no larger than 
the rest of the thread ; it does not project into the axis of the cylindrico-oval cell, 
but presses close to the side of the latter, and extends four-fifths of the way to its 
opposite end, and then bending abruptly upon itself, the thread passes with a long 
curved sweep nearly to the aperture of the cell, from whence it again returns, with 
another long sweep, which is repeated eight to ten times, until the inner face of the 
cell wall is lined by a close coil which winds lengthwise, instead of transversely as 
it does in the other kind first described. When extended, the thread is from twelve 
to fourteen times the length of the cell; it offers not the least sig^ of appendages 
of any kind, but is simply a smooth, round filament, of uniform thickness throughout, 
except at the end, where it tapers slightly and terminates in a blunt tip. The bell 
itself when retroverted. is sensibly diminished in size, and narrows rapidly into the 
prolonged fiUmentnry portion, ft would seem to be perfectly incontestable that, 
as the cell diminishes in size with the expulsion of the thread, it forms the propell* 
ing power, and, by the contraction of its wall, forces its contents outward. 
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a typical affinity to the fixed hydroid generation of the Sarnse, 
Bougainvillise, Steenstrupise, etc. The simple, almost uniiocolar 
chymiferous system is hardly more medusoidal, as regards the 
multiplicity of its subdivisions, than in some of the Tubularians, 
such as Tubularia and Corymorpha, which are described in Pro- 
fessor Agassiz's fourth volume of his '* Contributions." In con- 
nection with the hydroid form of Lucernaria, I would also 
mention the total absence of a veil. This might, at first thought, 
appear to furnish an argument in favor of the high relations of 
this genus ; but I think it is to be deemed as one of the signs of 
its inferior connections. However, let us look at the progress 
of velar development. In the ephyra state of all Steganoph- 
thalmata, the veil is at one time greatly in the preponderance, 
when compared with the size of the whole individual ; but with 
growth it gradually becomes less conspicuous, and, finally, in 
some adult genera of this order, it remains as a mere trace of 
a veil, or, as in Cyanea and some RhizostomidsD, it is altogether 
obscured. Now, it is noteworthy that among the lowest of this 
order, such as Pelagia, we have a strong resemblance to the 
ephyra state, and the ephyroid, tongue-like veil is quite promi- 
nent; and in Chrysaora it is hardly less so ; ascending the scale, 
we find it yet more inconspicuous in Aurelia, and still more so 
in Cassiopeaa ; and, finally, altogether absent in Cyanea," the 
highest, m my opinion, of all the Steganophthalmata. Now, 
one might suppose Lucernaria, in respect to the veil, to be in the 
same category with Cyanea, which nas resorbed its veil ; this, 
however, is not the case, for as I know, from the study of the 
younger stages of Lucernaria, that it never passes through the 
veiled phase, it falls short in its development as regards this 
particular feature of Acalephan morphology. We must take 
into consideration, also, the eyes, which are found to be as low 
in point of structure as the merest pigment eye-spot of the 
Gymnophthalmata. 

Thus, in balancing the value of the organisms of this animal, 
we are inevitably led to the conclusion, on the one hand, that 
Lucernaria does not stand as a totality above all other Acaleph», 
nor, on the other hand, does it, by any means, belong below 
them ; and that much less does it smliate exclusively with the 

" The ephyra-like appearance of Cyanea is illuBory ; the lobes about the eyet, 
eomprise not only the original ocular lappets, but also a part of the tentacular 
Quurgin ; in fact one half of each margin on eacli side of an eye is continuous whh. 
the ocular lappet adjiicent. The tentacular margin being incurved toward the cen- 
tre of the disc, the veil must be still farther inward, and very probably the margin 
of the muscular bands corresponds to it, the two merging into each other. The 
wide lacunar character of the radiating canals is not a feature of inferiority, as * 
might appear, but represents a continuation of the tendency, — as may be seen in 
the progressive stages of growth of Aurelia,— to channel out the whole breadth of 
the disc, until it finally becomes a simple cavity. In Rhizostoma, Stomolphus and 
Polydonia, the channeling is less carried out than in Cyanea ; in fact, in the former 
it is but a little beyond Aurelia in this respect. 
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Gymnophthalmata. The only relation that it possibly can be 
considered under is that of a correlation to both types of Acahphc^ 
— viz. : to the Gymnophthalmata, including the Sipnonophorae, 
and to the Steganophthalmata ; yet not as a graduated con- 
necting link, which would seem to show that the two orders pass 
into each other, but as an ordinal type, equivalent in value to 
either of the others, by reason of the peculiar and distinctive 
morphology of certain of its organs. On this account, Lucema- 
ria IS to be considered, and may be designated, as the cosnotype 
{noipbg^ common) of the Acalephse. In this respect, it holds such 
relations to the other two orders of Acalephae as do the Crinoids 
to the other orders of Echinodermata ; or the AnnelidsB to the 
rest of the Articulata ; or the Selachians to the true fishes and 
the reptiles ; but, at the same time, containing organic features 
which separate each of them as a type from the others. 

In order that no confusion may arise here, I would state most 
explicitly that I do not consider the Ctenophorse as one of the 
orders of AcalephsB, but deem them to be a class by themselves, 
equal in value to either of the classes of Eadiata, whether Polypi, 
Acalephae, or Echinodermata, and standing next in rank to tlie 
Echinodermata. The division of the alimentary system of Cte- 
nophorae into two portions, as among Polypi, is sufficient to sep- 
arate them from the Acalephae, since the typical form of the 
corresponding system in the latter is a unity ; moreover, the 
position and peculiar relations of the tentacles of Ctenophorae 
are hardly of less importance, in these considerations, as dis- 
tinctive characters. I cannot conceive that the Ctenophorae may 
be included in the same classific type with the Acalepnae without 
doing violence to correlative ideas such as are expressed in the 
organism of the former ; and much less can I aamit that they 
have the most distant relation to the Polypi, excepting that, like 
the latter, they are Radiates. The same Kind of arguments that 
have been used to show that Ctenophorae and Polypi belong to 
one class might, with equal justice, be advanced to prove that 
the Acalephae are Polypi. We must not mistake a similarity for 
an identity, any more than that the cry of a child would identify 
it with a cat, because their voices sound alike, and cannot always 
be distinguished the one from the other by any single faculty of 
our senses. 

The following tabular view presents at a glance the relations 
of the Lucemariae to the other orders of Acalephae, and at the 
same time indicates the position of the Ctenophorae among the 
other classes of Badiata. 

Polypi. Acalephjb. CTENOPHORiE. Echinodermata. 

Steganoph- 
thalmata. 
Lacernarise. 

Gymnoph^ 
thaloiata. 
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Abt. XXXV. — On the use of Prisms of Flint Olass and BisulphiJ 
of carbon for Spectral Analysis; by Prof. O. N. Rood. 

In a letter to Prof. B. SiUiman, Jr., which was published bj 
him in the September No., 1862, of this Journal, 1 described a 
new form of bisulphid of carbon prism, provided with compound 
faces, which corrected the distortion usually attendant on such 
prisms. I ventured at that time to suggest that large prisms of 
this kind approached a degree of optical perfection not attainable 
by the best flint glass prisms yet produced. Some late experi- 
ments of Sigmund Merz,* one of the successors of Fraunhofer, 
furnish a confirmation of my opinion, which I certainly did not 
expect to receive from that particular quarter. In my letter I 
mentioned the discovery of two new lines in the interior of the 
line J), which made in all three fine lines that were thus enclosed, 
one having previously been laid down by KirchhoflF. To effect 
this, three bisulphid of carbon prisms of 60^, with a flint glass 
prism of 45° were employed ; the sum of the refracting angles 
was then 225°. Now Merz states that by the use of a number 
of glass prisms, the sum of their refracting angles being 270°, or 
45° greater than that employed by me, he discovered a second 
line m the interior of D, but nothing more ; the third line it ap- 
pears was invisible. This second line observed by him I may 
remark, in my spectroscope was apparently as strong as that laid 
down by Kirchhof^ so that it was a matter of some wonder that 
it had escaped resolution in his hands. 

Merz then employed eleven glass prisms, the sum of their 
refracting angles being 480° ; with these he discovered the third 
line I had previously seen, along with two additional quite fine 
lines. He therefore describes the line D to consist of: two quite 
broad lines, (those commonly known,) two of less breadth, and 
three fine lines. 

When we consider that this optician had at his command the 
best flint glass prisms in the world, and observing telescopes that 
have hardly ever been surpassed, the argument to be drawn in 
favor of bisulphid of carbon prisms properly corrected, is I think 
a strong one ; particularly when I mention that the telescopes 
used by me were the common cheap French article, variously 
amended to secure an approximation to achromatism. 

Farther, according to the observations of Merz, a single large 

f^lass prism (43 lines) used with a large condensing telescope (S4 
ines in diameter), shows D resolved into five lines, demonstrating 
thus the value of size in the apparatus; this seems again to me 
an excellent reason for the use of bisulphid of carbon on the 
ground of its far greater cheapness. 
Peace Dale, R. I^ March 10th, 1868. 

' Ueber dot Farben Spectrufn von Sigmund MerM in MUnehen, Pogg* Annaifi^ 
Band czrii, stQck 4. (Aus einer yom ECm. Verf. uberaandteD Abhandlctiig eia 
Kunsi-UDd Oewerbeblatt d. polytechn. Vereins fUr d. Eooigr. Bajerii, Oct 1882.) 
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Art. XXXVL — On certain Appearances prodxiced hy Revolving 
Discs; by Prof. O. N. Rood. 

Dove, some years ago, succeeded in producing a lustrous ap- 
J)earance, by the binocular combination of geometrical figures, 
executed in black and white, or in complementary colors,* and 
later I showed that surfaces without draWmgs produced the same 
eflfect.* 

In both these cases, two masses of light were continuously 
presented to the two eyes of the observer. It subsequently 
appeared to me of interest to examine the eflfecta produced by 
a more or less rapid alternation of these impressions, and accord- 
ingly some experiments -^ere made with this object in view. 

A circular disc of white card-board, 9 inches in diameter, with 
half its sur&ce painted of a dead black, was caused to rotate by 
clock work at varying rates, while the bright light from a win- 
dow fell upon it. A stereoscope, from which the ground class 
had been removed, was provided with a cardboard in which 
were cut two square apertures, at such a distance asunder that 
their binocular union could be easily eflfecied, and, while the disc 
was at rest, the stereoscope was arranged so that through the 
right-hand aperture some of the white portion of the disc was 
seen, and through the left-hand aperture a part of the blackened 
surface. On communicating rotary motion to the disc, a more 
or less rapid alternation of black arid white was the result 

It was found that with slow rates of rotation (2fV revolutions 
per sec.) the strength of the lustre was not impaired, and it was 
just as plainly perceptible with more rapid rates. 

But when the disc was made to revolve so fast that its surface 
seemed covered by a uniform tint of grey, and the so-called 
flickering had ceased, no lustre in the proper sense of the terih 
could be seen, the appearance being exactly that which is pre- 
sented to a single eye under similar circumstances. 

When a disc of this kind revolves at such a rate as to appear 
of a uniform tint, the duration of the impression produced on 
the eye bv the white half lasts with undiminished force While 
the black half is passing before the same eye, so that while the 
right eye is being objectively impressed oy the white surface, 
the left eye has retained a subjective impression of exactly the 
same nature and strength; both eyes are then really in effect im- 
pressed all the time in exactly the same way, and in consequence 
of this no lustre is perceptible. But when the rates of rotation 
are lower than that above indicated, a different binocular com- 

* Farbenlebre, pp. 171 and 1*77. ' This Journal, May, 1861. 

Am. Jour. Sci.— Second Series, Vol. XXXV, No. 105.— Mat, 1863. 
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bination takes place; here, while one eye has objective white 
light presented to it, the other retina is affected by a rapidly 
fielding subjective impression, so that the two impressions are 
during most of the time of unequal intensity ; the result is lustre. 

In this connexion, a remark on the appearance of rotating discs 
with black and white sectors, when viewed by a single eye, may 
not be out of place. Let us take for the sake of convenience a 
disc with seven white and seven black equal sectors, and cause 
it to revolve by clock work. As long as the rate is quite slow, 
the figure remains undistorted, but as it is increased to lyV revo- 
lutions per second there is a loss of definition, and directly the 
appearance becomes a little puzzling ; with a higher rate, as for 
example 4/^ per sec, the disc takes on a very remarkable appear- 
ance, described by some as flickering, by others as *'*' glittering/* 
To make a little examination of it undisturbed by its surround- 
ings, I cut a circular aperture 2 inches in diameter m a large piece 
of card-board, and viewed through this with a single eye a por- 
tion of the revolving disc. The appearance presented I can de- 
scribe in no other terms than by oaJling it lustrous, with rapid 
variations in the intensity of the light In this case the strong 
objective light is seen through the weaker fading subjective im- 
pression, and the latter is of course at regular intervals perceived 
distinct by itself, so that the eye is in effect acted on bv two 
masses of light of unequal intensity, and is also sensible oi their 
separate presence. 

A disc of this kind is remarkable in one other respect, viz: 
that with both eyes it is impossible exactly to locate its surface 
without reference to the edge or centre. The disc often seems 
to me to have a depth of some inches, the rapid shifting of the 
figure not allowing binocular vision to come fair! v into action. 

Finally, if the disc be made to rotate so rapidly that the sur- 
iiftce appears quite uniform, an attentive examination shows that 
its surface presents an appearance not a little singular, so that if 
the experiment be properly made, the surface, taken by itself, 
cannot be located with any degree of precision, the marks ordi- 
narily used are found to be abstracted, and nothing but a mass 
of Kght is seen. It much resembles a mass of luminous air^ if 
the expression may be allowed. 

To ascertain whether this aerial appearance depended in any 
degree on the rapid alternations of white and black, I colored a 
smaller disc grey, the same tint in strength with that produced 
by the sectors of the disc in revolution, and placing both on the 
same axis made them rotate together. One looked exactly like 
the other, and hence it is to be concluded, that this aerial ap- 
pearance is caused solely by the disappearance of everything 
like markings or texture on the paper. 

PMot Dale. a. L, March 10th, 1868. 



Digitized by VjOOQlC 



A. D. Bachc on a Magnetic Survey of Pennsylvania. 



Aet. XXXVII. — Abstract of BesuUa of a Magnetic Survey cf 
Pennsylvania and parts of adjacent States in 1840 and 1841, 
toith some additional results of 1848 and 1862, and a map ; bjT 
A. D. Bache, LL.D., F,RS., Mem. Corr. Acad. Sci. Paris, % 
Mem. Nat A. S., Superintendent U. S. Coast Survey. 

INTRODUCTION. 

In the years 1840 and 1841, I made a detailed magnetic sur- 
vey of Pennsylvania and adjacent parts of New York, Ohio and 
Maryland, determining at a number of stations suitably selected, 
with regard to the course of the isomagnetic lines, the magnetic 
declination, dip and intensity; to these I added some dip and 
intensity observations in 1848, while on a tour through western 
New York and Canada. 

The total number of declination stations is 16, and of dip and 
intensity stations 48. On assuming the duties of Superintendent 
of the U. S. Coast Survey, in 1843, 1 could not find the necessary 
leisure to work up these observations, although Mr. J. Ruth and 
Mr. G. Davidson had commenced preparing, imder my direction, 
a partial abstract, confined to dip and intensity observations and 
to relative results. In the spring of 1862, I availed myself of 
the service of Charles A. Schott, Assistant in the U. S. Coast 
Survey, who reduced, under my direction, the observations, dis- 
cussed the distribution of the three magnetic elements, present- 
ing the latter results also graphically, and prepared this abstract 
for the press. 

In the summer of 1862, Mr. Schott visited six of the stations 
previously occupied by me, and redetermined the magnetic ele- 
ments. Three of these stations falling within the scope of the 
operations of the U. S. Coast Survey, were at the expense of the 
doast Survey, the observations at the three Western stations 
were secured by the liberality of the Secretary of the Smith- 
sonian Institution, who, at the same time, offered to publish the 
observations and results in the Smithsonian Contributions to 
Knowledge. The observations of 1862 greatly enhance the value 
of my older operations, and furnish the means of presenting re- 
sults for two epochs, about 20 years apart, thus, not only giving 
the most modern values but also determining, by the known sec- 
ular change of the three elements, any intermedfiate results. 

The fruits of these labors, undertaken for this continent, at a 
comparatively early period and comprising the three elements, 
and the whole conducted systematically, with instruments well 
constructed for the time, will no doubt afford adequate means of 
watching, hereafter, the secular changes of terrestrial magnetism 
within the geographical extent of this survey. 



Digitized by VjOOQlC 



MO A> jD. Bache on a Magnetic Survey of Pennsylvania 

The declinations were detennined with a new Gambey decll* 
aometer belonging to the Girard College: the astronomical ob* 
servations were made with a sextant and vertical circle and 
chronometer. (Grant, No. 3861.) The dip was determined with 
«Q portable circle by Bobinson, and the intensity with Lloyd nee- 
dles by Bobinson, and a magnetic bar and cylinder accoming to 
the method described by me in the American Phil. Trans. j voL v, 
1887, in which the vibrations aire made in a rarefied medium. 

The full paper, with records, will shortly be printed in the 
Smithsonian QmtribiUions to Knowledge. 

Abstract of restdts of Declinations, observed in Pennsylvania and adja^ 
cent States in 1840-41, 

These observation3 were made with a Gambey declinometer 
belonging to the Girard College. 

One division (small) of the scale was found equal to 14"-54, 
as determined in 1844 at Sandy Hook by Lieut. G. M. Bache. 
(See Coast Survey Records.) 1 large division = 60 small divisions. 

The observations were made with telescope direct^ with slit to 
the right hand or jK, and with telescope inverted with slit to the 
left or W. ; also with needle direct or hairs up, and with needle 
inverted or hairs dotvn. With needle north, W. readings are +, 
E. readings -- ; with needle south, W. readings are — , E. read* 
ings +, 

Recapitulation of Results for Magnetic Declination, 1840. 

1. H^rnsburg, Pepn., July 26, 3^ 12'-6 W. 

2. Huntingdon, ** July 30, I 62 -3 " 
8. Homewood, near Pittsburg, Aug. 10, 08 -0 ** 
4. Johnson's Tavern, near Brownsville, Aug. 17, 26 '2 W. 
6. Irwin*8 Mill, near Mercersburg, Aug. 24, 64 '4 " 
6. Baltimore, Md., Aug. 27, 2 16 -6 " 

Recapitulation of Results for Magnetic Declination, 1841. 

1. Philadelphia, Penn,, July 20 and Nov. 1, 3** 63'-7 W, 

2. Easton, " '* 23, 3 38 -0 " 

3. Williamsport, " *♦ 28, 3 31 -2 " 

4. Curwinsville, " Aug. 1, 1 45-1 " 
6. Mercer, « ** 4, 61 -2 E. 

6. Erie, " " 9, 30 -0 W, 

7. Dunkirk, N. Y., "12, 62 -5 " 

8. Ellicottsville, « " 14, 2 35-7 *♦ 

9. Bath, " "19, 3 31 '4 « 
JO. Silver Lake, Penn., " 23, 4 30 •? 

Recapitulation of observed Latitudes, 1841. 

Williamsport, Penn., 41** 14 '-0 

Curwinsyille, ** 40 67 '7 

Mercer, ** 41 13-8 

Erie, " 42 07-6 
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Dunkirk, N. Y. 
EllicotUville, ** 
Batb, " 

Silver Lake, PeoD., 

Ccmpariton of Declination for teciilar change. 



42 
42 
42 
41 



29-3 
18-1 
20-8 
56 *C 



Betults of 184(M1 and of 1868. 









1862. 
(8ehott) 


Annual 
Increase. 


Philadelphia, Qirard College, 

Harrisburg, 

Williamsport, 

JoIidsod's Tav. near BrowaaviUe, 

Erie, 

Batb, 


JulyANoy.i84i 

July, i84o 

i84i 

Aug, i84o 

i84i 

i84i 


3^ 53'-7 W. 
3 12 -5 « 
3 3i -2 « 

O 25-2 " 

o 3o-o " 
3 3i -4 " 


5° oo'o W. 

3 44 -5 «' 

4 25 -7 « 
I i3 6 « 
I 33 tt 
4 47 -9 " 


3'-2 
1-5 
2-6 

2 '2 
3-0 

3-6 


Mean, 


2 -7 



Harrisburg was occupied in July 1862, and all the other sta- 
tions of 1862 in August. 





Longitude. | 


By ChroDouL 


From Lalie 
Survey. 


Previously 
adopted. 


Final 
adopted. 


Williameport, 

CurwiDsviUe, 

Erie.' 

Dunkirk,' 

Elllcottsville, 

Silver Lake, 

Milford, 


77 01-3 

78 36 6 

80 12-5 

79 27-0 
78 46-6 
75 50-3 
74 53i. 


/ 

80 o5 
79 22 


77 o3-5 

78 35 
8006 

79 ^? 
78 42 
76 o5 

74 5o 1 


/ 

77 02 

78 36 
80 06 
70 23 
7644 
76 02 
74 5i-5 



Distribution pf the Magnetic Declination for the epoch 1842*0. 

From the comparison of observations for secular change, we 
have: 

From the preceding 6 stations the average annual increase 2'*7. 
At Toronto (between 1845 and 1865) 2'-3 (see vol. iii of the 
Toronto Observations). 

General table of results referred to the common epoch 1842*0. 



Na 


Sution. 


Date. 


ObierveddecL 
W. 


Re*dto 
epoch. 


Declination 
1842-0. 


I 


Harrisburg, 


i84o, 


July 25 


S,i.5 


+4o 


!ii5 


2 


Huntingdon, 


(( 


« 3o 


I 52-3 


(( 


I 56-3 


3 


Near Pittsburg. 
Near Brownsville, 


(( 


Aug. 10 


080 


(( 


12-0 


4 


(( 


25*2 


tt 


20*2 

58-4 


5 


Near Mercersburg, 


« 


« 24 


54-4 


ii 


6 


Baltimore, 


" 


" 27 


2 i6-5 


(( 


2 20-5 


7 


Philadelphia, 


i84i, 


July 20 
Nov. I 


3 53-7 


+0-7 


3 54-4 


8 


Easton, 


St 


July 23 


3 38-0 


+i3 


3 39-3 


9 


Williamsport, 


u 


"•^ 28 


3 3i-2 


tt 


3 32 5 


10 


Curwinsville, 


(( 


Aug. I 


I 45-1 


tt 


I 46-4 


11 


Mercer, 


It 


" 4 


-0 5l-2 


tt 


-0^ iu 


12 


Erie, 


tt 


'* 9 


3o-o 


ii 


i3 


Dunkirk, 


« 


tt 12 


525 


(( 


53-8 


14 


EUioottoville, 


u 


" 14 


2 35.7 


« 


2 37-0 


i5 


Bath, 


tt 


.:it 


3 3i-4 


« 


3 327 


16 


Silver Lake, 


tt 


4 3o-2 


ii 


4 3i-5 



> Oolton'8 Map, 80^ 10'. 



• Ibid., 79<* 22'-6. 
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No. 


Sution. 


LaUtude. 


Loofltode. 


D«cl. W. 
ld42-0. 


I 


Harrisburg^, 


o 
40-27 


76^88 


3?,7 


3 


HuDtiofi^don, 


4o5i 


7803 


1-94 


3 


Near Pittaburg, 


40-47 


7999 
79-80 


0-30 


4 


Near Brownsville, 


%9 


0-49 


5 




^t 


ts 


6 


Baltimore, 


39-30 


7 




39*97 


75-17 


3-89 

365 


8 


Etistoo, 


40-70 


75-35 


9 


Williaragport, 
Curwinayllle, 


41-23 


77-o3 


3-54 


lO 


4096 


78-60 


1-77 


II 


Mercer, 


4i 33 


8037 


-0-83 


la 


Erie, 


42 i3 


80-10 


0-53 


i3 


Dunkirk, 


43-49 


70-38 
7873 


090 

3 63 


i4 


BUicotiaviUe, 


43-3o 


i5 


Bath, 


4335 


77-35 


3 55 


i6 


Silver Lake, 


41-94 


76-03 


4-53 




Mean, 


4098 


77-95 


2-08 1 



The small extent of the survey, as well as the comparatively 
small number of observations, will not permit the introduction 
of curvature in the isogonic lines, they are therefore treated as 
straight lines. This assumption also serves for the recognition 
of any local disturbances as indicated by the differences of ob- 
served and computed values. 

Let 

D= -f.2*08-f «iL+y(£Mco«L, 
where 

dM=i\ong. -^11 -95. 
The 16 conditional equations have been formed and values of 
OS, y and D found from the normal equations are as follows: 

it= + 0-6102 

yz= — 1-206 

D= -f 2^-08 -f 0-6102 (fL — 1-206 <£M cos L. 

A comparison of the observed and computed declinations 
shows the necessity of introducing a term involving dLdM. cos L; 
this has been done, and the solution of the normal equations 
jgives us the following expression. 

D = -+.2**-14-|- 0-513 (fL— 1-231 dJA cos L— 0-203 dhdJA cos L. 

ComparUon of oburved and computed valttea. 



StaUons. 


ObMrved 


Compated 


ObMrved 


Deolinaiioo. 


Dccliaatioa. 


-Compatad. 


Harrisbui^g^, 


3\y 



+3-67 


^.vf 


Huntingdon, 


1-94 


J -83 


+07 


Near Pittsburjf, 


o-ao 


oi3 


-fo4 


Near Brownsville, 


049 


o-i6 


+20 


Near Mercersbvu^, 
Baltimore, 


::?! 


1-54 

2-21 


-34 
+08 
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TaiU etmtiniimL 



fltAtlAli*. 


OlMcnred 


Conpated 


ObMfTCd 




D«clin«Uoo. 


Deelinatioii. 


- Cofiipatod. 


Philadelphia, 


3-6? 


3%i 


+o^ 


Easton, 


4-4i 


-46 


WiUiamsport, 


3-54 


3i6 


+23 


OurwinsviUa, 


'•Z7 


i5i 


+i6 


Mercer, 


-0-83 


o*o4 


-52 


Erie, 


o-5a 


0-44 


+o5 


Dunkirk, 


^^a^ 




-23 


Ellicottsrille, 


I'QD 


+4o 


Bath, 


3-55 


3-5o 


+o3 


Silver Lake, 


4-52 


466 


* -o8 



The probable error of any sinde repreeeDtation is ± 19'-4. 
The curves of 0°, 2°, 4°, pass through the following poditions : 



(f 



Lat 41* 00' 
Long. 80 15 

Lat W 00' 
Long. 78 07 

Lat 41* 00' 
Long. 75 66 



Lat 42*»30' 
Long. 80 83 

Lat 42** 30' 
Long. 78 46 

Lat 42* 80' 
Long. 76 69 



Lat 89* 30' 
Long. 79 54 

Lat 39^ 30' 
Long. 77 06 

Lat 39* 80' 
Long. 74 17 



These curves have been finally adopted. 



Distribution qf the Magnetic dip^ and eonstruetion of the isoclinal lines^ 

for 1842. 

For the more convenient application of the usual analytical 
expression for the representation of the observed dips and for 
their interpolation, the stations have been divided into six groups, 
as follows: 



No. 


Group I. 


Latitado. 
39 58-4 


Loofit»l». 


Data. 


Obvenroddlpt. 


T 


Philadelphia,' 


75 lO'O 


Feb. 1842 


_ / 

71 5ri 


2 


%Doyle«town, 


4oi8 


75 10 


July i84i 


72 23- 1 


3 


Easton, 


4o42 


75 i5 


*« i84i 


72390 


4 


Reading, 


4o 19 
3935 


7555 


" i84o 


72 32-2 


5 


FrenchtowD, 


75 5i 


fAug. i84o 


71 4o-2 


6 


Baltimore, 


12 si? 


76 36-6 


*' j84o 


71 33 9 


7 


Washington.* 


77 *K)-2 


Rep. i84i 


71 iSo 

72 20-5 


8 


Harrlflburp, 
Duncan's Island, 


4016 


76 53 


Juy i84o 


9 


4025 


7701 


»* i84o 


72 35'0 


lO 




3947 
39571 


77 56 
7616-8 


Aug. i84o 


71 47-3 




Mean, 


i84io 


72044 



* The dip b the mean from groups of December 1840, October 1841, and Au- 
gust 1848. 

* This station has been added to the discussion, as we hare observations in 1840 
and 1841 ; see Appendix No, 26, Co<ui Survey Repcrt of 1858. Mean dip from 
several observers in 18410. 71'' 18'-8, and in 1842-6, 71^' 18'-6. Mean, 71« W-^ 
in 1841*8. 
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So. 


Group 11. 


Latitoda. 


Longitude. 


Date. 


Olwenreddip. 


1 


Armagh, 


^^9 


7004 
78 56 


Aug. i84o 


7a 1 8' 7 


a 


FroBtburgh, 


3941 


« « 


71 3i-3 


3 


Near Brownsville, 


^r 


79 47-8 


U it 


71 53-5 


4 


Near Pittsburg, 


'n' 


«« « 


7a 3a- 1 


5 


Economy, 


40 37 


« « 


72 35o 


6 


Wheeling. 


4008 


8042 


(( if 


72080 
7a 3a-8 


7 


Steubenville, 


40 25 


8039 
79 54'9 


t( t( 




Mean, 


4o i5 4 


i84o-6 


7a i3 a 



-fir 



Group III." 



Latitude. 



Obeeryed dip." 



No. 



I 

2 

3 
4 
5 
6 

7 
8 

9 
10 



Warren, 

Mercer, 

Ashtabula Landing, 

Erie, 

Dunkirk, 

Ellicottsyille, 

Berlin's Tavern, 



Mean, 



41 17 
4i i3 8 
4i54 
4207-5 
4a 29-3 
4a 181 
4i 16 



Group IV. 



OurwinsviUe, 

Belvidere, 

Bath, 

Owego, 

Silver Lake, 

Wilkesbarre, 

Williamsport, 

Bellefonte, 

Lewistown, 

Huntingdon, 



Mean, 



4i 48 o 

Latitude. 



Longitude. 



80 5o 
8016 
8047 
8006 
7023 
7844 
79 36 



40 577 
42 i3 
42 208 
4a 08 

4 1 56-6 
4i i4 
4i i4'o 
40 55 
4o35 
4o 3o-5 



4i 24.5 



79^7 4 

Longitude. 



Date. 



Aug. i84i 



78 3^ 
7806 
7721 

76 17 
760a 
75 58 
7702 

77 40 

77 36 

78 oa 



77 «6-9 
LongitudeT 



i84i-6 
"Date". 



7259-9 

7a 57- a 
73 a3-5 

73 46-6 

74 IT2 
74 17-8 

72 5a-8_ 

73 3o*7 



Aug. i84i 
<( « 

U ti 

u ti 

tt (I 

July " 

i( u 

f( If 

*' i84o 



i84i4 



Oheerved dip. 



72 497 
7409-5 
74 27-5 
74 1 3-9 

73 4i-5 
73 100 
72 54-4 
72 42 3 
7a 3o-o 
72 17-8 



73 17-7 



Obeerveddip. 



No 



"NST 



Group ^ 



Niagara Falls, 

Toronto Ob., 

Rochester, 

Qeneva, 

Syracuse, 

Oswego, 



Mean, 
Group VL"" 



Latitude. 



if3o4 
43 39-5 
4307 

42 53 

43 o3 
4326 



43 12.1 
Latitude. 



79 O^ ^ 
79 21-5 

7739 
7702 

76 09-3 

7635 



77 38-6 
LongitudeT 



Date. 



Aug. 1843 
(( « 
tt tt 

July « 
(( ft 

Aug. " 



18436 
Date. 



74 5ro 

75 1 1-4 
74 43-5 
74 33-2 

74 5x-2 

7507-1 



74 52*9 



Utica, 
Schenectady, 

West Pomt, 
New York,» 
Milford, 
Bushkill, 
Princeton, 



Mean, 



4248 
42 43-7 
4i 23 4 
4o46'i 
4i 19 
4i 07 
4o 20-7 



4i 4i-6 



7%ii 
7357 
73 407 
73 570 

73 56-3 

74 5i-5 

75 oa 
74396 



74 248 



July 1843 

tt tt 

Aug. " 

July " 

Dec. i84i 

Aug. " 
tt tt 

July 1843 



1842-9 



Olxenreddip. 



74 50-3 
74 54-8 

74 47.9 
73 i2-a 
7a 39-6 
73 47-6 
73 3i-4 
72 38-3 



73 47-8 



* See Appendix I^o. 82, Coast Survey Report of 1856. This station was added, 
owing to the numerous observations taken in this locality (at Lunatic Asylum). 
Dip in 1841-8, 7l*» 41'0 ; in 1842-5, 72<» 88'«. 
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Ma" 


Groap. 


Latitude. 


Lougitode. 


bate. 


ObMrvmlV 


lO 


I 


f9 57'x 


•^1^-8 


i84ro 


r>oi-4 


7 


IL 


4o i5-4 


79 54-9 


I840-6 


72 i3-2 


7 


in. 


4i 48o 


79 ^t4 


i84i6 


73 30-7 


20 


IV. 


4124-5 


77 i6-o 
77 38-6 


i84r4 


73 17-7 


6 


V. 


43 121 


1843-6 


74 52-0 
73 47« 


8 


VL 


4i 4i-6 


74 24-8 


1842-9 




Mean, 


4x 23x 


77 34*9 


I84I-85 
(November) 


73 178 



(Number of observations = 48.) 

By compario^ the differences in latitncie and corresponding 
differences in dip, for each place, with the mean values of the 

Sroup, their general accordance was ascertained. None of the 
iflferences was large enough to require an exclusion from the 
series. It need hardly be remarked, that a slight consideration 
shows that the dip depends almost exclusively upon the latitude, 
and the longitude fiactors will, therefore, necessarily be very small. 
Metliod of discussion. — The interpolation formula, proposed by 
the Rev. H. Lloyd in 1838 (see the 8^ Beport of the British Asso- 
ciation^ vii, 91), will be used here in a slightly altered form, to 
allow for the convergence of the meridians. 
Let I = resultinff dip or inclination, 

I.= assumed dip for the epoch adopted (1842*0) and the 

mean latitude and longitude, i its correction. 
ciL = difference of latitude, d M = difference of longitude, 
CD, y, 2, p, J, as well as t, are to be determined by application 
of the method of least squares, from the observations 
themselves. 
I==I^+t+«fL+ycMco8L+2»?L(^co«L+prfL»-f yrfM* cos^L. 
Correction to epoch. — The mean epoch of the six groups is No* 
vember 1841, for which we can substitute without material loss 
of accuracy January 1842 (or 1842-0). Comparing the observa- 
tions made by Assistant Chas. A. Schott in July and August 
1862, with the corresponding observations about the epoch 1842, 
we have the following table of differences of results for an inter- 
val of nearly 20 years : 



Locality. 


Date. 


Dip. 


Date. 


Dip. 


At. .^onoal 
Increase. 


Washington, 

Harrisburg, 

Near BrowosrOle, 

Erie, 

fiath. 

WilUamsport, 

Philadelphia, 


Sept i84i 
July i84o 
Aug. *' 
" i84i 

tl u 

July " 
Feb. 1842 


7*1 i^? 

72 205 

71 53-5 

73 46-6 

74 27-5 

72 54-4 
71 57-1 


Aug. 1862 
July ** 

Aug. " 

tt tt 

t( tl 


/ 

71 19-0 

72 3i-6 

71 56-9 

73 52-2 

74 26 2 

72 5i-o 
72 o5 8 


■fo-iS 
+o5o 
+0 i5 

+0-27 

-006 
-o-i6 
+0-43 
+0-18 










Mean, 
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Mean total chaoee in 21 years = S''8. 

The increase in tne dip is, therefore, very slight, and if we con- 
sider that, according to Mr. Schott's investigation {Appendix^ 
N<K 82, Coast Survey far 1856), the dip near the Atlantic coast 
about the years 1841-1844 was at its minimum value and hence 
could not have changed sensibly for several years — we can, 
without sacrificing anything in the accuracy of our reduction, 
use our results as if all belonging to the mean epoch 1842*0. No 
reduction to epoch has therefore been applied. It is probable 
that the present annual increase amounts to about 1'. At To- 
ronto, between 1844 and 1855 (see Taranta Observations, vol. iii), 
the annual increase was 0''8. In the formula of interpolation, 
I retain the &ctor cosL, thus making it comparable with simi- 
lar expressions for other localities where the introduction of 
cosL may be more important 

The value of the magnetic survey of Pennsylvania is increased 
from the fact that the isoclinal lines are presented for an epoch 
mt which the dip was probably near its minimum value. 

The conditional equations are of the form 

OzsIq -I+t4-^L+y(0d cos L+^Lc^i cos L+;x^3+9^ 

Next, nine groups of five or six observations in each, were 
formed, arranged in regard to the geographical position and 
area with as much regularity as the nature of the case admits o£ 

lUeapihUatiim of mean value$ of groups. 



Oroap. 


LaUtiKte. 


Loofitode. 


Dip. 


I. 


4c?4o 


75-02 


72-47 


IL 


39-56 


7685 


71-73 


in. 


40-22 


8006 


7220 


IV. 


41-56 


80-32 


73-20 


V. 


40-65 


7802 


72-54 


VL 


42-75 


7893 


74-56 


vn. 


41-53 


76-07 


73-50 


via 


42-96 


74S 


74-74 - 


IX. 


4a-a6 


74-31 


Mean, 


4r32 


7739 


73-25 



The trial of an equation of the form, 

l^l^^i^xdL+ydM cos lr{^dUU cos L ; 
and of the form, 

1=1^, +t-f.aj(fL+y(fM cos L+qdJA^ cos* L, 
showed that the extent of the survey is not sufficiently great to 
admit of the determination of curvature of the isoclinal lines, 
and finally the following expression was adopted : 

I=:73°-26-4-0-912 (fL— 0-069 dU cos L. 
This equation represents the observations as follows : 
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Groap. 


ObMrrcd 
Dip. 


Co^pated 


DUr. oliMnred 
' oonpnted. 


I. 

11. 


o 

72-47 
71-73 


7i^54 
71-68 



-0-07 

+oo5 


in. 

IV. 


72-20 

73- 20 


72- 1 1 

73'3i 


+0-09 
-o-ix 


V. 
VL 
VIL 
VIIL 
IX. 


72 54 
74-56 
73-5o 

74-74 
74-3f 


72'6i 

74-47 
73-5i 

74-76 
74-26 


-007 
+009 

-CGI 
-0*02 

+o-o5 



The isoclinal lines of 71^ 72*" 
the following positions : 

7l^ Long. 7r 00' 
Lat 38 49 



78^ 74*" and 75^ pass through 



78*, 
76% 



Long. 75 00 

Lat. 39 49 

LoDg. 74 00 

Lat. 40 50 

00 
67 

00 
07 



LoDg. 74 
Lat 41 

Long. 75 
Lat. 43 



78'' 00' 

39 59 

78 00 

41 05 
78 00 

42 11 

77 00 

43 13 



81** 00' 

40 10 
81 00 

41 15 
81 00 

42 22 

79 00 

43 20 



These lines have been finally adopted. 

ComparUon of the observed and computed dip. 





ObMnrcd 
Dip. 


^T" 


DiffobMnrwi 
-oompatad. 


Oroup t 

New York, 

Easton,** 

Princeton,* 

Doylestown,* 

Reading,* 

PliiUdelphia, 


72%6 
72-65 
72-64 
72-39 
72-54 
7195 


72?o3 
72-80 
72-51 
72-44 
72-42 
72-14 



-027 
-o-i5 
+0-l3 
-o-o5 

+0-I2 

-0-19 


Oroup JL 
lYenchtown,* 
Baltimore, 
Washington, 
Harrisburg, 
Near Mercersbnrg, 


71-67 
71-57 
71 26 
72-34 

7179 


71-75 

71-45 
7106 

72-32 

71-88 


-008 

+0-I2 

+0-20 

+002 

-0*09 


Oroup IIL 
Prostburgh,* 
Near Brownsville, 
Wheeling,* 
Steubenville,*- 
Near Pittsburg, 
Economy,* 


71-52 
71-89 
7215 
72-56 
72-53 
72-58 


71-67 
71-91 

72-24 

74-46 


-o-i5 
-0-02 
+o-i6 
+o-3o 
+0-29 
+0-12 



* All stations where the dip hag been found indirectly only, by means of the 
Lloyd needles, are marked with an asterisk,— 27 in number. Total number of sta* 
tions 48. 
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Thble eontinusd. 





ObMrved 
Wp. 

72%8 
7295 
73-00 


Compnted 

nip. 


Diff obMnred 
*o««p.t«a. 


Group IV. 
Berlin Tavern,* 

Warren,* 

Ashubula,* 

EHe, 


73.09 
73-oa 
73-o3 
73 60 
73-85 




-0-2I 
-0-07 

-oo3 
-0-21 
-0-07 


Group y, 
Duncan*B Island,* 
Lewistown,* 
Huntingdon, 
Armagh,* 
Bellefoute,* 
Cunrinsville, 


72-58 
72-50 
72*3o 
72-3i 
7270 
73-83 


72-45 

72-48 
72-40 
72-86 
72-86 


+0-I3 
-0-07 
-0-18 

-oo3 


Group yi 
Belvidere* 
EUicottavllIe, 
Dunkirk,* 
Niagara FalU,* 
Tonmto. 


74-16 
74-30 
7420 
74-85 • 
7519 


74-03 
74-05 
74-2f 
74-76 
75-28 

73-19 
73-19 
73-24 
73-88 
74-o5 


+©•13 

+0-25 

+0-08 
+0-09 
-0-09 


Group VIL 
BushkiU* 
WilliiimiKport, 
WUkesbarre.* 
Silver Lake, 
Owego* 


73-52 

7291 
73-17 
73.60 
74.23 


+0-33 
-028 
-007 
-o-io 
+0-18 


Group VUL 
Bath, 

Geneva, 

Syracuse, 

Oswego* 


74-46 
74-72 
7455 
74 85 
75-12 


7419 
74-87 
7469 
7489 
75-21 


+027 
-o-i5 
-0-14 
-0-04 
-0-09 


Group IX. 
West Pomt,* 
Milford, 
Utlca,* 
Schenectady, 
l*roy* 


73-20 
73-79 
74-84 
74?i 
74.80 


74-96 

74-77 
74-72 


-0-29 
+0.41' 
-0 12 
+0-14 
+008 



The probable error of any single observation is ±0*^12=^ 
7''2 ; tbe probable error of any observation with the regular dip 
needles and the Lloyd needles combined is ±0^13 ; with the 
latter needles alone, ±6® '11. This shows that the irregularities 
in the observed dip are due to local attractions rather than to 
imperfections in the needles employed. It is proper therefore 
to assign equal weights to results by the direct and indirect 
method of observing. 

If we apply Peirce's criterion for the rejection of observations 
diflfering too much from the regular value indicated by all other 
observations, we find the limit of rejection to be dbO®46 or ±28'; 
the maximum difference in the preceding table is 25', hence no 
observation is excluded. 



Mazuntun difference »■ 26'. 
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Gen. 'Sabine's resulting isoclinal lines in his seventh contribu- 
tion to terrestrial magnetism {Phil. Trans, Boy. Soc.^ Part ill, 
1846, p. 237) refer to an average period between 1840 and 1842, 
and correspond in their position very closely to those now pre- 
sented; — tney are deduced from independent data. 

Distribution of the Magnetic Horizontal Intensity^ and construction of 
isodynamic lines for 1842. 

If we group the observed intensities in the same manner as 
the dip, the mean epoch 1842*0 may likewise be assumed, and 
all observed intensities be reduced to that date. 

Correction to epoch. — We have the following direct compari- 
sons with Mr. Schott's observation of 1862. 



Locality. 


Ikte. 


X. 


Date. 


X,. 


X-Xi. 


Aoo.1.1 


Washington,** 

Harrisbuig, 

Near BrownsTille, 

Erie, 

Bath, 

WiUiamsport, 

Philadelphia,* 


Jan. 1843 
July i84o 
Aug. " 
" i84i 
« i84i 
July i84i 
Jan. 1843 


4-3ao 
4078 

4-207 

3792 

3 677 
3*983 
4- 166 


Aug. 186a 
July " 
i< « 

Aug. " 
tt" tt 

«< « 

tt tt 


4-255 
4-012 
4-138 
3*728 
3*639 
3*924 
4088 


0-065 
0*066 
0069 
o*o64 
o*o38 
oo5o 
0*070 


o*oo33 
ooo3o 
o*oo3i 
o*oo3o 
0*0018 
0*0028 
00039 












Mean, 


o*oo3o 



The average annual decrease in the value of X, between 1840 
and 1862, is, therefore, 00030, or when expressed in parts of X, 
equal to 000076. This result agrees tolerably well with that 
deduced by Mr. Schott in the Coast Swvey Report of 1861, 
where 0*00110 was found. 

Supposing the dip to increase at the rate of 1' a year, and 
the total intensity to remain constant, the corresponding decrease 
of the horizontal intensity would amount to nearly the quantity 
found above, and we can not, therefore, as yet decide whether the 
total intensity remains stationary or is slightly changing. At 
Toronto (see Toronto Observations^ vol. iii), the annual decrease 
of X between 1845 and 1852 inclusive was 0*0087 (in absolute 
measure), or 0*00105 when expressed in parts of X. 

Formation of groups for the analytical expression of the distribution of 
the magnetic horizontal force^ re/erred to the epoch 1842*0. 

At stations marked thus ♦, the horizontal force was, deter- 
Duned by vibrations ; at those not marked, by Lloyd's statical 
method. 

' From Coatt Sttrvey Report of 1861 (yet in manoacriptX 
in 1842*6, Capt. Lefroy, X=s4*847 
** 1848*6, Dr. Locke, =4*292 (mean of three retnltt). 
Mean in 1848*0, a>B4*820 

* In July and November, 1840, X=4160 ) 
•*•«** *< 1841, 4166 VMean, 4166, for 1842-0 

- July, 1848, * 4172 J 
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Dftto. 


X 


Ck»rrMUoa 
toepoeb. 


^1842H) 


Oroup I. 








PhiUdelpbiA,* 


18420 


4166 


0*000 


4166 


DoylestowD, 


i84i-6 


4189 


.0*001 


4-188 


EastoD, 


i84i-6 


4-121 


-o-ooi 


4' 1 20 


Reading, 


i84o-6 


4000 


-0*004 


l^ 


FrenchtowD, 


i84o-6 


4-312 


-0004 


Baltimore,* 


1840.6 


4-265 


-0*004 


4^261 


Washington, 


i843o 


4320 


+0*003 


4333 


Harrisburg, 


J 840-6 


4-078 


-0-004 


4-074 


Duncan's Island, 


1840-6 


3963 


-0*004 


^•^ 


Near Mercersbnig,* 


i84o^ 


4-188 


-o-oo4 


4i84 


M«n. 


4-158 


Oroup U. 
Armagh, 


i84o-6 


4-038 


-o*oo4 


4o34 


Froetborg. 


1840-6 


4298 


-o*oc4 


i'^H 


Near Brownsrflle,* 


I840-6 


4-207 


-0*004 


4-2o3 


Kear PUUborg,* 
Economy, 


i84o-6 
i84o-6 


4049 
4008 


-0*004 
-0-004 


4-045 
4-004 


Wheeling, 
Steubenville, 


18406 
1840.6 


4o53 
3-947 


-0004 
-0-004 
Mean, 


4o4o 
3-943 
4082 


GrwpJXL 










Warren, 


i84i-6 


3-978 


-0001 


3-977 


Mercer,* 


i84i-6 


4'Ooo 


-0*001 


i?l? 


Aslitabola, 


i84i-6 


3-838 


-o-ooi 


Erie,* 


i84r6 


3792 


-o-ooi 


ii9' 


Dunkirk, 


i84t-6 


3-621 


-o-ooi 


3-630 


EUicotUvllle,* 


18416 


3-726 


-0*001 


3.725 


Berlin's Tavern, 


i84i-6 


4026 


-o*ooi 


4-025 


Mean. 


3 853 


Qrtmp IV. 










CurwinsTllle,* 
BeMdere, 


i84r6 
i84i*6 


\m 


-o*ook 

-O-OOI 


i^ 


Bath,* 


i84r6 


3-677 


-O-OOI 


3-676 


Owego, 


i84i'6 


3 6i4 


-0*001 


3-6i3 


SilTer Lake,* 


i84i-7 


3.782 


.-0*001 


3-781 


Wllkesbarre, 


i84i-6 


3-961 


-0001 


^•960 


Williamsport,* 


i84i-6 


3-983 


-0001 


3983 


Bellefonte, 


i84i-6 


4069 


-0*00 1 


4068 


Lewistown, 


18406 


3-984 


-0004 


3980 


Huntingdon,* 


18406 


4-109 


-0*004 


4'io5 


Mean, 


3-883 


Chroup V. 
i Niagara FalU.* 










1843 6 


3-565 


+0-005 


3-570 


Toronto Ob^* 


1843-6 


3537 


+(roo5 


3*542 


Rochester, 


1843 6 


356o 


+0-005 


3-565 


Geneva,* 


1843-7 


3-635 


+0*005 


3-640 


Syracuse,* 


18436 


3556 


+o*oo5 


356i 


Oswego, 


. 1843-6 


3-467 


+o-oo5 


3472 


Mean, 


3-558 
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Table c<mHniu0d, 





Date. 


X. 


Correction 
to epoch. 


^1842H) 


Or<mpyL 


' 








Utica, 


1843-6 


3-541 


+0-005 


3-546 


Schenectady,* 


1843-6 


3 5oa 


+0'Oo5 


35o7 


S^y* 


1843-6 


3-575 


+ooo5 


358o 


West Point, 


18436 


4-033 


+0-005 


4o38 


New York," 


i84i-9 


4oi4 


0-000 


4oi4 


Milford,* 


i84i7 


3-769 
3-866 


-0001 


3768 


Bushkm, 


i84i-7 


-o-ooi 


3 865 


Prinoeton, 


1843-5 


4*223 


+o-oo5 


4-227 


Mean, 


3 818 



JieeapitiUation. 



Oroop. 


No. 


Letitnde. 


Loogftode. 


^9^20. 


I 


10 


3% 57^ 


•^ i6-8 


4i58 


IL 


7 


4o i5'4 


79 54-9 


4082 


m. 


7 


4i 48 


79 57-4 


3-853 


IV, 


10 


4i 24-5 


V.'^'t 


3-883 


V. 


6 


43 12-1 


3-558 


VL 


8 


4i 4i-6 


14 24-8 


38i8 
3-892 




Mean. 


4i 23-1 


77349 



Let X= resulting horizontal force. 

X,= assumed mean horizontal force for 1842-0 at the 
mean latitude and mean lonritude, x its correction. 

c2L= difference of latitude, c{M=: difference of longitude. 

Xj j/j z,p, q and r to be determined from the observations. 
X=X^+X+itdL+ydM. coa L+zdLdM. cos L+pdL^+qdli^ co8« L. 

Forming the conditional and normal equations, we find the 
expression 

X=8-890 -0-1787 rfL+0-0086 rfM coa L+0-0161 dLM coa L- 
00017 dL^+0'0021 dM« coa* L. 
where 

<fL=lat. -41*-88 
rfM=long.-77 -58. 

This formula is applied for determining the relative weighta 
of the observations from vibrations and by deflections of the 
dipping needle ; for this purpose, the horizontal force was com- 
puted by the formula, and the results compared with observation. 
From the differences, we find the probable error of an observa- 
tion (and local irregularity) =d=0-086 for the bar and cylinder 
vibrations, and d=0-062 for the Lloyd needle deflections and 
dip; the relative weights therefore become 764 for the former 
and 257 for the latter, or nearly as 8 to 1. 

These weights have been adopted. 

>* At New York we hare: 1841*6, Dr. Locke, 4016 ; 1842-7, Dr. Locke, 4-008 ; 
1842-7, Capt Lefro/, 4010; mean, 4014, for 1841*9. 
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Nine groups of five or six observations in each, with weights, 
were then formed. 



JUcapitulati&n of mean {tot 


fffhtettj values of groupg. 


Oroap. 


LaUtode. 


LPQfitude. 


X, 


L 


4o^3o 
39-68 


74-83 


4-107 


II. 


77-01 


lis 


m. 


40'22 


8o-a6 


IV. 


4i'6t 


3-912 


V. 


40-68 


7814 


4-035 


VL 


4a-8o 
41-56 


70-00 
7627 


3-6i8 


VIL 


3-858 


VIIL 


43-85 


77-17 


36o6 


IX. 


4ri7 


74-37 


3-665 


Mean, 


4.-34 


77-45 


3-900 



X=iXo+X+xdL+ydJA co« L+xdUM cos L+jxiL^+qdU^ ooa» L 

dL=:\aU -41*»-34 

(fM=long.-77-46. 

Forming the conditional and normal equations we deduce : 

X=3-920 -01036 rfL+O-0146 dU cm L+0-0203 rfLrfM cos L 

- 001 687 dL» - 00006 dM^ cos* L. 

It is, however, preferable to shorten the formula and use instead 

the following : 

X=3-900-.01934 rfL+0-0134 <fM cos L-|-002 dLdM cos L 
Companion of obtervod and computed values. 



Groap. 


X 


X 


ObMnred 


obflenred. 


eomiHited. 


-compntad. 


L 


4-107 


4095 


+0012 


IL 


4199 


4-227 


-0028 


m. 


4-10! 


4' 100 


+OOo3 


IV. 


3-912 


3-887 


+0*025 


V. 


4-035 


4-028 


+0-007 


VL 


3-6i8 


3-651 


-o-o33 


vn. 


3-858 


3-842 


+0-016 


VIIL 


3-6o6 


3-599 


+0-007 


IX. 


3-665 


3-6^ 


-o-oo5 



The next and last hypothesis, 

X=:3-900-01984 (fL+0-0134 rfM cos L, 
in which the isodynamic lines are treated as straight lines, pre* 
sents perhaps the oest and most simple expression of the imgu* 
lar distribution of the horizontal force. 

These lines are nearly parallel with the dip lines. 

Comparieon of observed and computed values on this hypothesis* 



Group. 


X 


X. 


Obeenrod 


ObMnred. 


computed. 




L 


4- 107 


4o57 


+o-o5o 


IL 


l:;s 


4-216 


-0-017 


in. 


4-143 


-o-o4o 


IV. 


3912 


3-876 


+oo36 


V. 


4o35 


4o35 


o-ooo 


VL 


3-6i8 


3-6i6 


+0-002 


vn. 


3-858 


3 846 


+0-012 


vnL 


3-606 


3-6o5 


+0001 


IX. 


3-665 


3-708 


-0-043 
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The difference between the lines of this and the previoos hy- 
pothesis shows the large amount of local irregularity. 

The lines of this hypothesis pass through the following posi- 
tions : 

4-2 Long. 81*0 Long. 77^-6 Long. 74*-0 

Lat 39 58' Lat 39 4V Lat 39 36' 



4-0 



3-8 



3-6 



Long. 81^-0 
Lat. 41 01' 
Long. ei'^O 
Lat 42 02' 
Long. 81*-0 
Lat. 43 04' 



Long. 77**'5 
Lat 40 49' 
Long. VY^-S 
Lat 41 51' 
Long. 77*-5 
Lat 42 53' 



Long. 74''0 
Lat 40 39' 
Long. 74*-0 
Lat 41 41' 
Long. 74*-0 
Lat 42 43' 



The observed and computed values of X by the previous and 
last hypothesis compare as follows : 



BuUon. 


X 

obMrrcd. 


X 

by pr«Tioiu 
bypotbesit. 


A 


X 

by last 
hypoUMiii. 


A 


Pliiladelpbia,* 


4-17 


419 


-002 


4i4 


•fo-o3 


DoylestowD, 


4-19 


4ii 


+0-08 


408 


+o*ii 


EastoD. 


4ia 


4'oa 


+0*10 


400 


+o*ia 


ReadlDg, 


4oo 


4-10 


-o*io 


408 


-0-08 


Frenchtown, 


4 3i 


4-17 


+0-04 


4-22 


+0-00 

-o-o3 


Baltimore,* 


4-26 


43a 


-0-06 


4-39 


Washington. 


432 


4-38 


-0-06 


4-37 


-oo5 


HarrUburg:* 


4o7 


4ii 


-o*o4 


4- 10 


-o-o3 


Duncan's Island, 


3-96 


408 


-0'12 


4o7 


-on 




4- 18 


421 


-oo3 


4- 20 


-ooa 


Annitfh, 
Frostbargb, 


4o3 


4o6 


-o-o3 


4o8 


-o-oS 


4-29 


4ao 


+000 
+0-06 


4-24 


+oo5 


Near Brownsville,* 


4-20 


4i4 


4-19 


+0*01 


Near Pittsburg,* 


4o5 


406 


-o-oi 


409 


-004 


Economy, 


4oo 


4o4 


-oo4 


4-07 


-007 


WheeUngf. 
Steubenville, 


4o5 
3-94 


4ii 
407 


-006 
-o-i3 


4-17 
4ii 


-O'la 
-017 


Warren, 


398 


394 


+o*o4 


3-95 


+0-03 


Mercer,* 


4-00 


tt 


+006 


l:^ 


+oo5 


AshUbula, 


3-84 


+oa4 


+001 


Erie,* 


3-79 


3 81 


-002 


3-77 


+©•02 


Dankirk, 


3-6a 


3-70 


-0-08 


3-70 


-0-08 


EUicottsTille,* 


372 


3-75 


-oo3 


3-73 


-o»oi 


Berlin's Tavern, 


4oa 


3-93 


+0*09 


3-94 


+0-08 


CurwinsviUe,* 


4oo 


3o8 


+002 


3-99 


+001 


Belvidere, 


3-67 


3.75 


-008 


3-74 


-007 


Bath,* 


3-68 


3.70 


-O'oa 


3-70 


-002 


Owego, 


36i 


373 


-cia 


3-74 


-o-i3 


Silver Lake,* 


3-78 


3-76 


+0-02 


3-77 


+O-0I 


Wilkesbarre, 


3-96 


3-93 


+oo3 


3-91 


•fooS 


Williamsport,* 


3-;8 


3-92 


+006 


3-9^ 


+006 


Bellefonte, 


407 


in 


+o-o8 


4o1 


+008 


Lewistown, 


3-98 


-007 


•0-07 


Huntingdon,* 


4io 


4-06 


+oo4 


407 


•fO'o3 


Niagara Falls,* 


3-57 


3-62 


-oo5 


358 


-001 


Toronto,* 


3-54 


353 


+0-0I 


3-47 


+0-07 


Rochester, 


3-56 


3-57 


-OOf 


3-56 


o-oo 


Geneva,* 


3-64 


l^ 


+oo5 


3-6o 


+0-04 


Syracuse,* 


356 


+o-o3 


3-56 


coo 


Oswego, 


3-47 


3-46 


+©•01 


3.49 


-0-02 



Ail Jour. Scl— Sbookd Skbim, Vol. XXXV, No. 105.— Mat, 1868. 
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IhhU continued. 



8UU00S. 


X 
obMrvmL 


X 
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Boahkill, 


3-86 


3.9a 


-0*06 


3-92 


-cc6 


Princeton, 


4-23 


407 


+016 


4-66 


+C17 



For the last hypothesis (straight lines), we find the probable 
error of an observation and local irregularity from the bar and 
cjlinder vibrations ±0*029, and from the Lloyd needle deflec- 
tion and dip ±0*062. For the previous hypothesis, these quan- 
tities are respectively ±0030 and ±0*059, showing but little 
gain in the representation of the observations by the additional 
term c2Lc2McosL. 

For the general representation, the probable errors are ±0*050 
and ±0*051. 

Representation of the total force. 
From the expressions 

X=3-900 -0-1934 rfL-fO-0134 cfM cos L, 
I=73*'-26+0-912 JL- 00690 (fM cos L, 

we have to deduce the total force 9=X sec I. 
In the expression for X, 

rfL=lat-41^-34 and rfM=long.— 77*^-46, 
in the expression for I, 

rfL=lat-41*»'32 and (ni=long.-77*-39. 
We have in 

Long. 81**-00 X= 4-200 ) ,^ .^ 
Lat 39 -97 I =71^-828 [ V— ^3-47 



Long. 77**-50 X= 3-600 ) _,^ 
Lat 42 -89 I =:74«-676 f ^— ^^' 
Long. 74**-00 X= 4-200 
Lat 39 -60 I =7l*-861 



62 



I ^=13-49. 

Assuming in the expression for the total force, 

<P=zg>Q-+f-\-xdL+ydU cos L, 

dL and dM as in the expression for X, we find : 

9=:13-65+0-0461 dL-000682 dU cos L. 

The lines of equal total force of 13*45, 13*5, 13*55 and IS'6 
pass through the following positions : 
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13*45 



13-60 



13-66 



13-60 



Long. 81^ 
Lat. 39 31' 
Long. SI** 
Lat 40 37' 
Long. 81** 
Lat 41 43' 
Long. 81** 
Lat 42 49' 



Long. '77**-6 
Lat 39 OV 
Long. 77°-6 
Lat 40 13' 
Long. Y7**-6 
Lat 41 19' 
Long. 77**-6 
Lat 42 25' 



Long. W 
Lat 39 49' 
Long. 74** 
Lat 40 55' 
Long. 74** 
Lat 42 01' 



The observed and computed values of % at the stations where 
the bar and cylinder were employed, compare as follows : 
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. <P 
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OUerved 




ooMrved. 


computed. 




Philadelphia, 


13-45 


i3.5o 


-0'o5 


Harrisburg, 


13-44 


i3-5o 


-o-o6 


Huntingdon, 


i3-5i 


i3-5i 


000 


Homewood, 


13-49 


i3-5o 


-O'OI 


Johnson's Tavern, 


13-54 


1 3-48 


+0-06 


Irwin's Mill, 


i3-4o 


13-48 


-008 


Baltimore, 


13-49 
13-55 


13-46 


+O-03 


WUliamsport, 


13-55 


000 


Curwinsville, 


13-55 


1353 


+0-02 


Mercer, 


i3-64 


13-53 


+0-1 1 


Erie, 


J3-57 


13.57 


000 


EUicottsviUe, 


13-77 


13-59 


+018 


Bath, 


13-72 


i36o 


+012 


Silver Lake, 


J 3-47 


13-58 


-O'll 


Milford, 


i3-5o 


1356 


-006 


Schenectady, 


13-45 


13-63 


-018 


Syracuse, 


i3-6i 


i363 


-0-02 


Geneva, 


13-63 


13-62 


+001 


Niagara Falls, 


13-64 


i3-6a 


+0-02 


Toronto, 


i3 84 


13-65 


+0*19 



The probable error of any representation is ±0'066. 



Art. XXXV 111. — On some questions concerning the Coal Forma' 
lions of North America ; by Leo Lesquereux. (Gontitiued 
from vol. xxxiii, p. 216. 

Concluding Remarks on the Fossil Ferns. 

The examination of the fossil ferns of the coal, as far as it 
has passed under review in the former papers,* would apparently 
authorize the three following conclusions. 

1st. That the family of the Ferns was represented, at the coal 
epoch, by species whose forms are easilv referred to very few 
typical forms. For, if we consider only the figure of the leaves, 
viz., their contour and nervation, the only part generally pre- 
served in the shales of the Coal Measures, all the species may 

' Vol. zzxii, p. 198, Sept, 1861, aod vol zxxiii, p. 206, March, 1862. 
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be comprised in the three sections formerly examined: the 
Neuroptertdece, the Pecopteridece and the Sphenopteridem. 

2d. That, from the scarcity of fructified specimens of fossil 
ferns in the Coal Measures, it would be supposed that most of 
the species were without fruit. If not, how can we account for 
the total destruction of the sporanges, either borne on peculiar 
stems, or attached to the lower surface of the leaves, as we find 
them in the species of our time? 

Sd. That the scarcity of large stems that have been or might 
be referred to ferns would lead us to suppose that, during the 
formation of the coal, the fern trees were of rare occurrence, at 
least when compared with the great number of ferns, which, in 
opposition to arborescent species, can be called herbaceous or 
shrubby. 

These three questions must be considered separately. 

1st. If it is certain that characters taken from the form of the 
leaves and from their nervation are sufficient for a kind of gen- 
eral classification, applicable to the stratification of the Coal 
Measures, it is true also that this classification fails to give us a 
clear insight into the true relation and the affinity of our fossil 
species. To be exact and scientific, an analysis of the ferns must 
take into account the form and the position of the fructifications; 
and when these are absent or undiscernable, as is generally 
the case with the specimens found in the Coal Measures, we are 
not authorized to believe that all the species, referable by their 
nervation and the form of the leaves to a common type, are 
equally related to it, by more essential but unknown characters. 
Indeed, though the attempt at a classification of the fossil ferns 
of the coal, from their fructifications, has been till now an abor- 
tive eSortj the little we know of these fructifications shows a fer 
greater diversity of typical and generic forms than are indicated 
by the leaves and their nervation. The fruiting leaves of the 
NeuroptertdecB are known, from European specimens, only for 
the genus Odaniopierisy which, as Mr. Bron^niart has remarked, 
do not bear any relation to ferns of our time. Species of this 
genus have their spores enclosed in a kind of bladdery sporange, 
or between the surfaces of the leaflets, which, thus inflated, 
wrinkled and without any trace of nerves, entirely lose their 
original shape. American specimens of this species perfectly 
agree with the beautiful figures that Mr. Goeppert has given of it 
in his Genera. The peculiar shape of the fructifications of this 
genus is still more remarkable on the fruiting specimens of 
Odontopteris Brilannica Gutb., a species which has not yet been 
found in our American Coal Measures. Its sporanges, placed 
along a strong rachis and on both sides of it, have the form of 
an oval-pointed nutlet and rather resemble a raceme of fruit, or 
rather a branch bearing buds of flowers, of a dicotyledonous 
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Bpecies. Fine specimens of these supposed Antholites have been 
published by Lindley and Hutton, from the Coal Measures of 
England, and by Dr. Newberry, from our own coal fields. I 
have found also some small specimens of these peculiar rernains 
at Pomeroy, Ohio, and at Port Carbon, Penn. All these, either 
naked or bracteated nutlets, appear to be only branches of fruit- 
ing stems of some ferns of an unknown type. 

The fructifications of the genus NeuropteriSj which, by the form 
of the leaves and the nervation, is closely allied to Odontopteris, 
appear to have a far diflferent character. These fructifications, 
I think, are not known from European specimens; but we 
have a few from the American Coal Measures, which can %e 
reliably considered as the remains of fruiting parts of some spe- 
cies of this genus. Two of them represent reauced forms of the 
upper part of a penna of Neuropteris hirsvia Lsqx. The leaflets 
are longer and narrower; the rachis and the medial nerve are 
flat and broad, and look rather like the branches and divisions of 
a panicle bearing sporanges. The veins are prominent, gran ulate, 
just as if a series of small fruit dots connected together had been 
placed either along them, or in the narrow space that separates 
them. If this appearance is real, these fructifications would bear 
a likeness of position to those of the Danaeoe of our time. But 
not of direction, indeed ; for, in this species of our Coal Measures, 
the nervules are arched and dichotomous or forking like those of 
a true Neuropteris. Another remarkable specimen, preserved in a 
pebble of carbonate of iron, from Morris Co., Illinois, represents 
also a branch of a species of fructified Neuropteris, In this, the 
short, ovate, slightly pointed leaflets, about one inch long, and 
deeply cordate at the oase, are attached to the rachis bv a short 
pedicel. They are slightly convex or inflated in the middle, with 
a narrow margin apparently reflexed, but at the same time flat- 
tened all around. The scarcely visible veins are distant and 
apparently forked once, or the surface, generally quite smooth, 
is markea by irregular undulate cross-wrinkles, somewhat re- 
sembling those of the fructifications of an Odontopterts. In this 
case, the spores appear to be placed in large flakes, covering, 
except a narrow border, the whole of the lower surface of the 
leaves, as is the case with the fruit-bearing leaves of some species 
of Osrnunda of our time. Thus, in the same genus, there are 
apparently two far different types of fructifications. 

A peculiar specimen of fruiting fern, belonging to the Cabinet 
of Amherst College, and labelled, Mansfield, ? Mass., shows a 
pinnately divided frond or rather panicle, whose secondary 
rachis is pinnately subdivided into snort branches, bearing nu- 
merous groups of fruit dots, placed four by four on each side of 
a common branchlet They appear attached to it, each by a very 
dender pedicel ; and, round as they are, with a depressed point 
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in the middle, they look, at first sight, like the fruit dots placed 
on both sides of the medial nerve of a Pecopteris^ whose derma 
or foliaceous tissue has been entirely destroyed. As no trace of 
this tissue can be seen, as the pedicels do not resemble veins, 
but are curved in a peculiar way, and as the fruit dots are at 
some places scattered and not in regular order, this fossil raceme 
is more likely the fruit-bearing part of a species whose sterile 
frond is possibly known with other characters. If it is so, this 
species would have a relation to the genus Andmia of the living 
ferns, and thus, it could not enter into any of the three genersd 
divisions mentioned above. 

The same can be said of Staphyhpteris stellata Lsqx., of the 
low coal of Arkansas.' The figured specimen representa a 
smooth, main stem or branch, pinoately divided into snort, thick, 
horizontal branchlets, each bearing at its extremity a group of 
four or five oval sporanges, attached to a common receptacle. 
This species has' no affinity whatever with any other fossil re- 
mains of ferns, found in the Coal Measures, and thus it is without 
a place in our general classification. 

From a number of fruiting branches of still undescribed fossil 
ferns, I will only briefly describe another remarkable species 
recently found at Mason Creek, Morris Co., 111., by Mr. Even, 
who has sent, from the same locality, many interesting specimens, 
beautifully preserved in pebbles of carbonate of iron." The 
specimen shows the upper part of a pinnately divided frond. 
The divisions are short, (one inch) and comparatively broad, 
(one-sixth of an inch) linear, obtuse, spreading, decurring in pre- 
serving the same breadth on a slender rachis, which, thus broadly 
winged, looks rather like the primary nerve of a secondary 
pinna. The veins, emerging in a broad angle from this common 
rachis, are straight, pretty thick, ascending to the top of the 
divisions and pinnately branching. The distant simple veinlets, 
no more than three or four on each side, slightly arched, diverg- 
ing in a broad angle, bear at their extremitv a group of six oval 
sporanges, placed just on the borders of the divisions. These 
sporanges, united by their margins around a common receptacle, 
appear, by this disposition, like small stars with round lobes. 
Considering only the form of the leaves, this species should be 

' Geological Report of the State Survey of Arkansas, ii, 309, pi. 2 fig. 2. 

' A deposit of the same nature, a hank of clay iron ore with pehhles of car- 
bonate of iron, is also found in Southern Ohio, northwest of Marietta. Nearly all 
the pebhies have as a matrix a piece of fern or of some other fossil plant As the 
species are the same both in Ulioois and in Ohio, I consider both these strata, from 
palffiootological evidence, ns having the same geological horizon. Their place, accord- 
ing to the same evidence, is at or near the level of Coal No. 4, just below the base 
of the Mahoning sandstone. The most abundant species are Fecopteris unila Brgt, 
NeuropUrit kirnUa Lsqx., Pecopteria arborescens Brgt., Pecopieris Miltoni Brgt, 
Hymenophyllitei hirmta Lsqx., Aleikopteris Serlii Brgt, Asterophyllites^ Spheruh 
phyUvmj Annularia and Neuropteria Zoschii Brgt 
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placed in the genus Alethopterts, But it differs widely from it by 
its nervation and especially by its fructifications. These would 
bring this species near the genus Asterocarpus of Goeppert, or the 
jEkpiocarpus of Braun, to which it has no affinity whatever by 
the leaves and the nervation. From examples like this, which, 
though few in number, are nevertheless every day multiplied 
by new discoveries, we can admit, I think, for the coal epoch, a 
far greater diversity of typical forms than could be supposed at 
first sight and from superficial researches. 

2. What is said above is already an answer to the second 
question concerning the scarcity of fruiting specimens of ferns 
in the Coal Measures. This scarcity, like tne paucity of typical 
forms in the fossil ferns, is rather casual than real. By careful 
researches at some places, where the remains of a species are 
found in abundance, one may generally succeed in finding traces 
of fructifications. They are especially preserved on specimens 
found as matrix of iron agglomerations, which have not been 
exposed to maceration in water for too long a time. This of 
course confirms the validity of the conclusions arrived at by 
Prof Lindley and Prof. Goeppert from their experiments on the 
action of the maceration in destroying or preserving the forms 
of some species of plants. Most of the species of ferns of our 
time, under a protracted and continual immersion, have preserved 
well enough tne forms of their leaves with evident traces of their 
nervation; but they have lost their fructifications. The spo- 
ranges have been detached from their supports and destroyed. 

It is moreover known that, nearly always, the fern leaves are 
attached to the shales by their lower surface. Thus, even when 
the fructifications are preserved, we cannot see them, or we have 
only an indistinct outline of iheir form, printed in relievo through 
the carbonized tissue of the leaves. This of course renders the 
study of the fossil fruiting ferns very difficult. • 

3. Is the small proportion of fossil remains of true arborescent 
ferns in the Coal Measures, compared with the great quantity 
of leaves and stalks or petioles oi the same family, a proof that, 
contrary to the opinion generally admitted, the arborescent ferns 
were not a predominant character of the vegetation of the coal 
epoch ? If we consider as i*emains of true arborescent ferns, 
only those whose bark is marked by large oval cicatrices, left 
at the base of the fronds, at the point of their parting from the 
main stem, in short those known under the family name of 
CaulopieridecB or Protopieridece^ it is certain that they are very 
scarce in the Coal Measures both of Europe and of America. In 
his Generaj Mr. linger counts in the Protopieridex of the coal 
ten species only, distributed in five genera. And from these 
species, five are considered by Brongniart, Lindley and other 
authors as pertaining to Sigillaria or Lepidodendron. In his 
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Tableau des genres, Brongniart enumerates only six species of 
CaulopieridecB ; Geinitz in his Wersteinerungen von Sachsen, fonr 
species, three published by Brongniart as iSigiUaria, and one, a 
MegaphyLum^ by Artes ; and Goeppert, in his Fossil Flora des tie- 
bergangsgebirgeSj has none. In my examination of the fossil 
plants of our Coal Measures, I have* seen, from the roof shales of 
the coal, only three specimens of two different species found at 
Carbondale,* and one found in Illinois.* And from the sandstone 
of the Coal Measures, I have in my cabinet a single specimen 
from Ohio, and there is another of a different species in the Illi- 
nois State Cabinet.* A few others, like Sigiuaria Cistii Brgt, 
from Wilkesbarre, Penn., SigiUaria discoidea Lsqx., from Summit 
Jjehigb, Penn., Megaphytum protuberans Lsc^x., Megaphytum WH- 
burianum Lsqx., and liepidodendron radicans Lsqx., from Illinois; 
these three last figured and described in the Geological Report 
of that State, may still be referable to this group of plants. 

If, on the contrary, we admit with most of the European au- 
thors, that the fossil trunks, generally comprised in the genus 
Psaronius^ did belong to arborescent ferns, we have to come to 
quite a different conclusion, concerning the distribution of the 
vegetation of the ferns at the coal epoch ; for these trunks are 
found in great abundance in some parts of the Coal Measures. 
But Prof. Brongniart, judging from their internal structure, con- 
siders Psaronius as a genus related to the Lepidodendra rather 
than to the ProtopieridcB or ferns. As the Psaronius species have 
their stems generally encased in a thick coat of roots or rootlets, 
grown and petrified together, the surface of the stems and the 
cicatrices with which they were originally covered are scarcely 
to be seen. Nevertheless, among the great quantity of specimens 
which I have examined in Southern Ohio, I have found a few, 
the smallest in size, whose uncovered stems evidently bear the 
long oval scars, the external character of the arborescent ferns. 

Now, admitting the species of Psaronius as true arborescent 
ferns, the question of their distribution in the Coal Measures 
and of the place and importance which they occupied in the 
vegetation of the coal epoch is still unsolved. Where did they 
come from, all these trunks of the same genus ; all with the 
same peculiar structure; all horizontally broken in fragments 
varying from one inch to one foot in length, and thus scattered 
at some peculiar and isolated localities, where they appear as if 
they haa been heaped by some wonderful and unaccountable 
agency ? I do not know in our Coal Measures of another dejposit 
of petrified trunks of fern trees except that of Shade river, Ohio. 
It begins at Athens and extends southward as far as Charleston, 
Va. At least, I have seen trunks of Psaronius scattered along 

« Penn. Geol. Rept p. 869, pi. 18, ^^ 1 and 2. 

* lU. QttoX, Rept. ioeid., pi 18, fig. 1 , under the name of Catdcpteru iimgni*. 

' CavlopUrU Worth^nii, tp. nor., IIL QeoL Rtpt ined., pL 14, fig. 1. 
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the banks of the Great Kanawha from its mouth to Charleston. 
The geological horizon of the strata with which they are con- 
nected is not satisfactorily determined ; though it is certain that 
their place is not far above the top of the Mahoning Sandstone. 
They are apparently imbedded in a kind of soft sandstone, which 
at Shade river is separate<l by a covered space of 10 feet from 
a bed of coal 10 inches thick, which 1 consiaer as the equivalent 
of Coal No. 5. I say apparently, because it is not certain that 
they were originally derived from this bed of soft sandstone or 
hard clay, exposed on the high water of Shade river, where they 
are seen in great quantity, heaped in all possible positions and 
directions, just as if they had been transported and deposited 
there by a strong eddy. Nevertheless, they do not bear any 
trace of erosion by water. The fracture is clean and often 
sharply marked all around their circumference. When they 
appear eroded, this erosion is evidently due to the process of 
niaceration, at or before the time of petrification. As no remains 
of this genus are found in connection with the shales of the coal 
strata, I think that forests of these peculiar arborescent ferns 
did cover some dry, sandy places of the Coal Measures, in the 
vicinity of some hot springs perhaps, or under the influence of 
peculiar atmospheric action. There they may have lived around 
the marshes, and their prostrated stems have been petrified after- 
wards by a local influence. I believe that if we could satisfac- 
torily explain the dispersion and the transformation into silex of 
the fossil woods of the Tertiary, whose specimens abound in 
some parts of Arkansas, Mississippi, &c., this explanation would 
apply as well to the silicified trunks of the Coal Measures. In 
any case, and though we know but little about the distribution 
of the vegetation at the coal epoch, we are authorized to conclude, 
fix)m the former remarks, that the species of ferns predominant 
in the marshes of the coal were especially shrubby or herbaceous 
species of small size, while those of the sandy or dry solid 
ground were especially arborescent. 

Before leaving the uaiUopteridece I have still a few words to say 
of the size of the cicatrices of their bark, compared with the di- 
ameter of their stems. These cicatrices, generally distant, placed 
on the stems in the spiral order two-fifths, are, when found in a 
good state of preservation, nearly oval or obovate and elongated 
at both ends, by a somewhat deep furrow. They bear in the 
middle the mark of a simple fascicle of vessels in the form of a 
horse-shoe, and the central'scar is surrounded by an oval annulus. 
Of the two specimens formerly mentioned as having been found 
in the sandstone of our Coal Measures, and whose somewhat 
flattened stems have preserved their form as well as the cicatrices 
of the bark, the one, four inches in its greatest diameter, has the 
scars just one inch broad. In the second, three inches and a half 
Am. Joub. 8cl— Second Sibiss, Vol. XXXy, No. 105.-^Mat, 1868. 
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in diameter, the soars are not quite one inch broad. Now the 
largest and most remarkable specimen of a Oaulopteris that I 
hare ever seen and a notice of which has ever been published 
{Cauhpteris insignia Lsqx.), shows a piece of bark with a single 
but entire cicatrice of just three inches in diameter. Admitting 
that the proportion of the cicatrices to the stem is, in this species, 
the same as in the former ones, this must have belonged to a 
trunk of fern of less than one foot in diameter. This agrees well 
with the size of the trunks of Psaroniua of SHlide river, whose 
diameter is mostly between four and eight inches, rarely reach* 
ing one foot. 

The genus Megaphyium Art., should, according * to Pro£ 
Brongniart's opinion, be united with the genus Bothrodendron or 
Ulodendron and referred to Lepidodendron^ as representing merely 
a modification of this last genus. Our Amencan specimens do 
not authorize this conclusion. Megaphytum protuberana Lsqx., of 
the State Cabinet of Illinois, has the cicatrices closely placed 
above each other, oval, convex, with their top somewhat squarely 
out at the point of junction. They bear, near the upper end, the 
scars of fascicles of vessels, in the form of a horse-shoe; just 
like the Caidopterideoi^ but without a marked annulu& These 
soars were evidently left at the base of large {>etioles or fronds, 
and are not cicatrices of leaves or of adventive buds as Mr. 
Brongniart supposes. It is even evident, from the forms of 
the cicatrices, wnich are a little fattened at their base and more 
elevated at the upper part, that the fronds which were originally 
attached to them were ascendent and closely appressed upon 
each other at their base. Moreover, this species has its surface 
deeply and irre^arly striated and furrowed as if it had been 
covered by rootlets, just like the surface of a Psaronius, The 
cicatrices of Megaphytum Wilburianum Lsqx., still more nearly 
r^emble those of a large OatUopieris. They are 4 inches broad, 
round, or square with rounded corners, flattened, with the soars 
of the vessels placed in the middle, and surrounded by an aa- 
nulus. From this, it appears evident, that these remarkable 
stems did belong to a genus of the fern family, bearing two- 
ranked or distichous fronds. Prof. G^initz has already a£nitted 
the genus Megaphytum as intermediate between the Lycopodiaceoa 
and the ferns. 

Oalamitarice. 

The species of this group of fossil* plants have as common 
characters : the stems hollow, regularly striated, articulated, with 
articulations more or less distant, marked by a depressed or cir- 
cular ring, or by an elevated margin, bearing whorls of leaves 
more or less united at their base. The five principal genera of 
fossil plants of the Coal Measures, which have been placed in 
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this group, Equisetitesj OalamiteSy AsterophyUitea, SphenopkyUum 
and Anntilaria, have between themselves no evident and ac* 
knowledged relation. Considering the first two of these genera 
as belonging to the family of the JEquisetaceoe, Mr. Brongniart 
has separated from it the last three, placing them with the 
diootjledonoas gymnospermous plants. The essential reason 
for this separation is, that species of AaterophyUiies sometimes 
bear, in the axils of their leaves, small, flattened, oval, somewhat 
winged seeds, resembling those of the Yew, and, at the extremity 
of these branches, a kind of cone containing a pulverulent matter, 
which this great author considers as pollen. An inflorescence 
of this kind resembles that of the conifers. If we consider only 
the more evident characters, viz: the hollow, striated, articulated 
stems ; the leaves more or less united at the base and placed 
like sheaths around the articulations, this separation appears 
inadmissible. It is for this reason that most of the European 
authors have put it aside. Nevertheless, it is evident, from 
good though small specimens found in our Coal Measures, that, 
at least, two species of Asterophylliles bear, in the axils of their 
leaves, those small oval or cordate-oval seeds, observed by Mr. 
Brongniart, and far different from the cones of the same genus 
which he considered as male flowers. It is certain also, that, from 
the examination of a great number of these cones, very common 
at some places in the shales, in connection with branches and 
large stems of Asterophyllites equiseiiformis LI., they contain noth* 
ing under their scales but a pulverulent matter, as Mr. Brongniart 
has seen it. Possibly the flattened seeds, in the axils of the leaves 
o{ Asterophylliles^ could be considered as a kind of tubercles; but 
I really believe they are true seeds and that all the species of the 

ifenus Cardiocarpum are referable, if not to the genus Asterophyl- 
ites, at least to plants related to it At some places where Aike- 
rophyUites are abundant, these seeds are seen sometimes in plenty, 
varying in form from round or oval to cordiform, generally 
bearing a narrow wing, emarginated at the top, and even broadly 
winged, as shown by the t^autiful specimens figured and de- 
scribed by Dr. Newberry.^ They vary much m size, being 
generally as small as a pea, but sometimes as large as a walnut 
xi then, as is evident, these fruits belong to AsterophylliteSj or 
to plants related to this genus, it is not possible to refer them 
to Ejuisetactce^ and so the opinion of Mr. Brongniart is con- 
firmed. But now, the fruits of the genus Cahmites are still en* 
tirely unknown. A single specimen, figured in Stembersf's Flora^ 
vol. ii, pi. 14, fig. 1, under the name of Volkmannia arborescens^ 
apparently coming from a stem of Calamites, has the form of 
a long ear or cone, bearing whorls of narrow, linear, obtuse, 
somewhat open leaves, resembling the cones of AsterophyU 

^ AmuOt of Science, No. 18, (May 1, 1858), p. 152, No. 2. 
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Utea and, as I believe, of the species Ast, layiceolata Lsqx., of 
the Pennsylvania Geological Report The only difiference is in 
the form of the leaves. In our American specimens they 
are linear, pointed^ never obtuse as Mr. Sternberg figures and 
describes them. In my specimens of Asterophylliles lanceolata 
the ears are always attached to a curved, half an inch thick, 
articulated and striated pedicel, having just the same form as 
a small branch of Calamites approximaius Art. The form of 
the pedicel, curved upwards, snows that these cones were at- 
tached to the side of a large stem and not placed at the top 
of some branches, and thus explains the reason and the form 
of large cicatrices, irregularly placed above the articulations 
of stems of some species of Calamiles. But species of this 
same genus have also smaller, round cicatrices regularly placed 
around their articulations. Though, according to Prof. Geinitz, 
these scars are left as the point of attachment of some roots, 
they may nevertheless be only the marks left by fruits like 
those of Asterophylliles. Thus the relation of both genera, a 
relation so striking, if we consider the other appreciable char- 
acters, would be complete. But, even if this affinity of forms 
was perfectly ascertained, the question concerning the true rela- 
tive place of these plants would not be settled. For the inter- 
nal structure of the Calamiles^ as far as it is known, removes 
them evidently from the Dicotyledonous and establishes their re- 
lation with the Equisetacece, It is one of those numerous dilem- 
mas offered for a solution, to the patience and long researches 
of the Palaeontologist. 

American specimens do not add much to what was already 
known of the different genera of this group. I have not seen 
in our Coal Measures a single trace of an Equisetiies. I did not 
even suppose that species of this genus could be found in the 
Coal Measures. The beautiful specimens figured and described 
by Geinitz do not leave any doubt on this question. 

There is near Carbondale a forest of standing Calamites im- 
bedded in a bank of compact, coarse, hard sandstone. Numer- 
ous fragments of their stems have been taken out from a tunnel 
out in this sandstone. These fragments show nothing but the 
external surface of the stems. jRlven the coaly matter which 
sometimes covers it has disappeared. The species are Calamites 
JStickowii Brgt., Calamites omaius Brgt., which Mr. Geinitz con- 
siders as the same species ; Calamites Cistii Brjgt., and CaJamties 
approximatus Art. The size of the stem varies from three to 
SIX inches, rarely attaining eight inches. A number of them 
appear to have been crushed upon themselves when still standing, 
for the bark, or rather the external surface, is often pushed and 
folded within the stem, all around the circumference. This, of 
course, proves that the stems of the Calamites were hollow cylin- 
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ders, covered with a thin but strong bark. No remains at all of 
roots, of fruits, or of leaves, are found in this sandstone and in 
connection with the Oalamites, 

It is very difficult to establish the relation of the cones of 
AsterophyUUes with the branches, to which they are rarely found 
attached, and thus to fix the true species. For this reason, I 
think it more convenient, though less scientific, to give difiierent 
names to each of the parts of the plants, as long as they have 
not been found in evident connection. The roots and floating 
filaments, formerly known under the names of Eydatica prostrata 
Art., are now considered by Prof. Geinitz as the roots otAstero- 
phyUites foliosa Lindl. They have been found attached to large 
stems apparently belonging to this species. The roof shales of 
the coal at Pomeroy, Ohio, are, in some places, covered with these 
radiculose filaments, and, though I have not seen them attached 
to the stem, the abundance of branches of AsterophyUiies foliosa, 
found on the same shales, confirms the views of the celebrated 
German author. But Mr. G^ioitz also refers the cones known 
as Asterophyllites iuberculata LI. & H., to the same species, and 
these cones are not found at Pomeroy. Per contra, they abound 
on the shales of the red ash coal at W. W. Woods and at the 
Salem vein of Port Carbon, near Pottsville, where AsterophylliieM 
equiseiiformis is plentiful, and where I have not found AsterophyU 
Hies fdliosa or Hydatica. At W. W. Woods, with numerous re- 
mains of Calamites, the three species of cones named Astero* 
phyllites tuberculata LI. k H., AsterophyUites aperia Lsqx., and 
AsterophyUiies lanceolata Lsqx., are also in great quantity of 
fragments. 

A beautiful species of SphenophyUum^ S. bi/urcatum Lsqx., has 
been found in the coal inferior to the Millstone Grit of Arkan- 
sas. It may be the same species as the small specimen figured 
and described in the Pennsylvania Report as Sphenophllum irifo- 
Uatum Lsqx. Difficult as it is to fix the specific characters of a 
SphenophyUum, this species, from the great number of specimens 
examineij, may be considered as a true one. It shows that the 
leaves of this genus are united at the base by a narrow margin. 
This union exists for the leaves of AsterophyUiies and of Annu- 
laria; and thus their whorls of leaves are more of the nature of 
sheaths, deeply cut in laciniae of various forms, than of true 
leaves. 

Since the time (1854) when I delivered mj report on the 
fossil plants of Pennsylvania, I have seen nothmg in our fossil 
plants to change my opinion concerning the fructifications 
of the genus Annularia. I supposed then, and still suppose, 
that these fructifications were borne on the top of the leaves, 
within the inflated and hollowed medial nerve, in a kind of 
funnel-like cavity, like the spores of some species of Hymeno- 



Digitized by VjOOQlC 



886 J. D. Dana on Oceanic Protozoans related to Sponges. 

vhyllacecB of our time. Prof. Geinitz, indeed, has published, in 
uis ToagnificeDt work on the fossil plants of Saxony, as fructifi- 
cations of Annularioj (pi. 18, figs. 8 and 9) a beautiful cylindri- 
cal long ear with an articulated and striated stem, bearing, at the 
articulations, whorls of short, linear, pointed leaves, and in their 
axils round sporanges or fruits. These fruits are undoubtedly 
of the same kind as those of the fragments described above, and, 
to my belief, belong to the genus Aslerophyllites. Agwnst my 
opinion, still is this fact : that nothing, among our recent ferns, 
would lead us to suppose that there ever lived species of ferns 
with whorled leaves. But we see, in the vegetation of the coal 
epoch, some peculiar features of a far more abnormal and unex- 
plainable character. The question can be decided only by well 
preserved specimens. And though I have recently seen two 
specimens of Annularia spfienophylhidea Ung., the one from 
JNewport, R. L, the other from Illinois, whose appearance did 
perfectly agree with what I suppose to be the fruit-oearing leaves 
of Annularia, this appearance is not distinct enough to permit 
a positive assertion. If my supposition concerning the fructifi- 
cations ol Annularia should be confirmed, this genus would ap- 
pear as a link of transition between the Equisetaceae and the 
Ferns, as the genus Sphenophyllum appears to be one between 
the Lycopodiacece and the Ferns. 



Abt. XXXIX. — On ,two Oceanic species of Protozoans related to 
the Sponges; by James D. Dana. 

The Sph8ero2X)um figured below (6g. la) was collected by the 
writer in the Pacific, near latitude 30° N. and longitude'178® 
W., during a calm, on the 26th of May, 1841. 

Figure la represents the gelatinous globule of natural size. 

Fig. 1. Fig. 2. 




The ocean's waters were filled with this species, and another 
represented in figure 2a. The minute dots covering the globule, 
one of which is magnified in figure 16, were closely crowded, as 
shown in figure la. In this respect, the species difiers widely 
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from the figure of a species by T. H. Huxley in the Annab and 
Magazine of Natural Bistory, xliii, 488, pi. 16; and, as it hence 
appears to be distinct, the writer has named it JSphcerozoum 
ortentale. About the dots, or ocelliform spots (zooids), the spic- 
ules ^supposed to be siliceous) were very numerous and much 
branched as in fig. 16. The general mass had an exceedingly 
faint bluish tinge ; the centre circle of the ocelliform spots was 
of the same tint^ while the ring around was of a very faint 
ochreous shade. The globules represented on the ocelliform 
spots in fig. 16 were yellow. 

The other species (fig. 2a) had the same general color, and 
similar ocelliform spots as to form, color and numbers, without 
tbe spicules. Figure 26 represents one of the ocelliform spots; 
the dots in the surrounding mass correspond to minute yellow 
globules or cells. This species is included with the Spheerozoum 
under the genus ThalassicoUa of Huxley. This name has been 
since restricted to Huxley's T. nucleata, and the name Collo- 
sphcera applied to forms much like fig. 2 by Muller. The mass 
was less firm to the touch than that of the preceding. A fuller 
examination of this and the related species is required to decide 
whether the one here figured is new or not 

Both of the species had the power of motion by a movement 
like expansion and contraction, and also the power of sinking 
and rising at will in the water. No external opening could be 
distinguished. 

As the species are probably related to the sponges, as sug- 
gested by Huxley, they have considerable interest, and especially 
the Spherozoa, which, like most sponges, seem to have the power 
of secreting silica. The extent to which the ocean, over an area 
of many square leagues, was crowded with them, suggests that 
such floating sponges may have been, in past time, of geological 
importance as one of the sources of silica for the flint or horn- 
stone and siliceous petri&ctions of ancient limestones and other 
rocks. 

These species received from the author but a partial study, as 
those of another class— oceanic Crustaceans — were engaging his 
attention at the time. The above figures and descriptions are 
from colored drawings made on the spot, and from the notes 
accompanying theuL 
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Art. XL.— Key West Physical Notes.— 1. Zodiacal Light 2. At- 
mospheric Transparency. 8. Oulf Stream Cloud Bank. 4. Pay 
Bands. 5. Northers. 6. Hurricanes. 7. Ventilation. 8. Yel- 
low Fever. 9. A Water Moonrise; by Major E. B. HUNT, 
Corps of Engineers, U. S. A. 

Some observations on physical phenomena, incidentally made 
by me daring my period of duty at Key West, (1857-62,) may 
not be devoid of interest, and their discussion may have some 
scientific value. 

1. Zodiacal Light. — During the winter, and especially in Feb- 
ruary, the zodiacal light habitually attains at Key West a re- 
markable degree of aistinctness. I have repeatedly traced it 
nearly to the zenith, but never reliably beyond. The main point 
to which I would draw attention, is the great amount of light 
proceeding from this source. I have over and over again ob- 
served a distinct shadow cast by the zodiacal light. Walking 
from it, I have seen my shadow moving before me on the white 
roadway, as if cast by moonliffht, though without definite bound- 
aries. I have, by passing along close to a whitewashed wall, 
seen my shadow very positive in darkness, though obscure in 
outline. Waving my arm up and down within a few inches of 
the wall, a tolerably defined outline of shadow resulted. In all 
respects, the shadows are what should result from so diffused a 
light. It may be remarked that much the largest volume of 
light comes from the portion below 15° to 20° from the horizon. 
Sometimes Venus, by its brilliancy and position, rendered the 
observations doubtful ; but I have seen these shadows unmista- 
kably when Venus was not visible, and so late as to exclude 
the idea of twilight refractions as their cause. I do not know 
if shadows by zodiacal light have before been noted, but other 
persons corroborated my impressions, leaving no doubt that real, 
out dimly outlined shadows, of readily observable darkness, are 
habitually produced by the winter zoaiacal light This gives a 
more correct idea of its great increase of brightness on nearing 
the tropics, than can be conveyed by general terms. It is indeed 
a singularly beautiful thing, to see this grand mas§ of mellow 
light, softly fading out into the clear sky, and quite obscuring 
the lustre of the Milky Way by its superior brightness. Where 
it intersects the Milky Way, I think the two are, at the brightest, 
about equal in glow, but from thence to the horizon the zodiacal 
li^ht so increases in radiance as to seem almost a prolongation 
of twilight. 

2. Atmospheric transparency. — There is a beauty in the sky at 
Key West, which can hardly fail to impress even casual observers. 
The stars shine out with a clear lustre and fullness of numbers, 
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which almost exceeds the display on the brightest and coldest 
nights of a northern winter. It seems singular to find a climate 
so moistened by the Gulf Stream, still gloryinff in the starriest 
of nights. Association had made a lavish display of the starry 
hosts seem the peculiar prerogative of clear, cold, winter nights, 
and yet here they came forth, amid moisture-laden tropic airs, 
with a magnificence and profusion I had never seen excelled. It 
needed no long acquaintance with the equable climate, the nearly 
unvarying tem{)erature and the steady trade winds, to see that 
the reason of this phenomenon is to be found in the prevalent 
tranquillity of the atmosphere, where it is so little influenced by 
contrasts of land and sea. These small keys scarcely vary the 
ocean conditions. I have known the thermometer at Boston 
pass through a longer range in one day, than in the whole year 
at Key West. The winds are mostly gentle and steady in direc- 
tion. There are usually no conditions of ^eat contrast and no 
irregular admixtures between upper and lower strata. The 
requisites for developing visible vapor are rarely prevalent, and 
I have only twice known positive fogs at Key West However 
moist the air may be, if the atmosphere lacks the conditions of 
contrast and intermixture to make that moisture visible as vapor, 
the sky should seem habitually clear. Such is the obvious fact 
at Key West ^With a climate never, even after the severest 
northers, below*45°, rarely down to 56°, and seldom rising to 90** 
in the shade, it is not to be expected that the admixture of con- 
trasted currents should often cool to the dew point portions of 
this moist warm air. The equability of atmospheric conditions 
is thus the real reason of the rare beauty of the sky and the 
rich display of starry splendors, so attractive amid the soft and 
balmy airs of this locality, which lacks but one degree of being 
tropical. There is much m the quality of these nights to suggest 
that the astronomer would find nis paradise here, but the sum- 
mer mosquitoes, rain and yellow fever are rebutting facts. For 
winter ol^rvations, the conditions are truly admiraole. 

8. Oulf Stream Cloud Bank, — Among the striking local phe- 
nomena of Key West, is the formation,, shortly before and after 
sunset, of a grand bank of clouds above the Gulf Stream, rising 
some 200 to 500 feet in prevailing height In running along 
the Gulf Stream or its margins, this bank is habitually seen 
during the sunset hours, and a profuse atmospheric moisture is 
felt while sailing in the evening over the warm-water belt Key 
West being about 12 miles north of the regular Gulf Stream 
waters, this cloud bank rises gradually along the southern hori- 
zon, stretching from E. to W. in massive and irregular fleeces, 
dark below and silver ^ilt above, under the rays of the setting 
sun. When the prevailing S.E. wind is brisk, this cloud bank 
Ax. JouB. Sol— Sboostd Sbbim, Vol. XXXV, No. lOS.— Mat, 1818. 
50 
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drifts nortliward and portions are often brought into tbe western 
horizon, where they are tinged with a rich red glow. The sanset 
•oeoerj is in great part the result of this movement of Gulf 
Stream clouds, and a certain mannerism or monotony of sunset 
eSecta follows. There is much beauty of configuration and 
magnificence of coloring in these warm sunset clouds, but the 
lack of contrasting land masses detracts not a little from their 
yariety and picturesque effects. The cloud battalions are habit- 
ually formed for these evening dress-parades, but during the 
morning and midday hours there is usually clear bright sunsnine, 
occasionally mottled with a few lounging cloud-wai& which seem 
to drift idly and without purpose on the sea breeze. There is 
rarely any other marked coloration of clouds than red, orange 
and yellow, with simple white and dark, according to the light 
or shadow of the portions seen. The exclusive exhibit of warm 
odoro in this tropical atmosphere and the glowing impression of 
perennial heat which the eye thus drinks in, naturally raise 
queries concerning the subtle affinity which couples literal 
warmth with warmth of color. What exquisite thermometry 
resides in the optic nerve, which perceptively tells us how the 
great source of heat has ruled the day and shall rule the mor- 
row 7 It must be something more than chance which associates 
the heat rays of the spectrum with those primitive colors which 
the artist calls warm. The connection must be causal, and may 
be due to a positive perception of heat in the optic nerve itself 
This causal mipression grows into one's faith as he looks forth, 
evening after evening, on the fervent coloration of these Gulf 
Stream clouds, tropical alike in origin and promise. 

The cause of the evening cloud bank along the Qvlf Stream 
is not hard to find. During the day the sun is constantly heating 
up the air above the water surface, thus adding to its capacity 
for holding moisture in invisible suspension. With the growing 
heat, the point of saturation rises. The warm Gulf Stream water, 
under the steady radiations, vaporizes rapidly along its sur&ce, 
and contributes great daily increments to tne invisible atmo- 
spheric waters. When the meridian is past, and the falling sun 
acts with decreasing force, the atmospheric temperature declines, 
until, as the sunset approaches, the water laden stratum over the 
Gulf Stream cools to the dew point, and the invisible va{>or is 
bodied forth in cloud masses. The superior temperature of the 
Gulf Stream water, by augmenting the daily evaporation, brings 
the air above it to the point of saturation, while the surrounding 
cooler waters fail so to change the adjacent air as to reach this 
point when the sun declines. Along the whole course of the 
Gulf Stream, the principle of this daily scene-shifting applies. 

The fitmous fo^ of Newport are obvious consequences of the 
transfi^r, by a wind blowing in shore, of great masses of air, 
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heavily charged with invisible vapor from the Gulf Stream sur- 
face. As these air masses arrive over the littoral and Narragan- 
sett waters, still cold with the accumulated cooling of the winter, 
their temperature rapidly sinks until the dew point is reached, 
and a fog results. It is in spring and early summer that 
this fog mechanism is {)erfect ; out as the Bay, shore and shore 
waters get heated up in the advancing season, the change of 
temperature by shoreward transfer grows less, until in the late 
summer and M\, when fogs are rare. 

4. Hayiands. — The appearance familiarlyknown as "the sun 
drawing water" is very frequent at Key West. It is not un- 
common to see the rays in the east, converging to the point oppo- 
site the sun, and as much below the horizon as the sun is above, 
which I will call the anti-sun. Sometimes the converging ray- 
bands in the east are nearly or quite as distinct as those in the 
west The unusual frequency of these exhibitions is a result of 
the inshore drift of the Gulf Stream Cloud Bank. The ray- 
beams, through the breaks in the cloud masses, are made visible 
by the diffused and tenuous vapor incident to the evening 
cooling. 

The remarkable observation on ray-bands which I wish to 
note, I have had occasion to make several times, when a &int 
haze has rendered them distinct throughout their whole course 
from west to east. The result is that the W. and E. systems 
of convergent rays visibly run into each other, producing con- 
tinuous arches of light across the entire sky. The portion of 
each band near the perpendicular to its length was seemingly 
much the broadest^ and tne band thence tapered towards the sun 
and anti-sun, according to the customary perspective. Here is a 
notable point of singularity. So long as the W. and E. systems 
of ray bands are seemingly distinct, they appeier to the eye as 
truly rectilinear and convergent When a ray band is distin- 
guished entirely across from W . to E., it has the appearance of a 
grand arch, curved in its entire extent This is an optical delu- 
sion, caused by the mental identification of the band with the 
sky-dome. The observer is really placed amid a system of 
strictly parallel solar beams of constant cross section. The por- 
tions nearest the eye seem broadest, by reason of the greater 
visual angle subtended at and near the perpendicular. So long 
as we see only the disjoined W. and E. systems of convergent 
bands, we see them correctly in space according to simple per- 
spective laws, just as when we look at the rails in a long, straight 
reach of railway. When however we look on a continuous 
luminous band across the sky, no distinctness of mental or logi- 
cal conviction' can make that straight band or beam in atmo- 
spheric space seem anything but a grand arch, widest near the 
crown, and resting on the sun and anti-sun as piers. I think it 
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safe to say that no clearness of geometric conception can make 
the eye tell a different story. 

Undoubtedly we entertain the habitual, perspective fallacy of 
a sky-dome, truly spheroidal, with the minor axis vertical. No 
force of conviction prevents our seeing this dome, day by day, 
and thus giving it a vital reality, utterly contrary to reason. 
From childhood, this beautiful, phantasmal skv seems ever 
bendiug over us, and with just as much reality as the houses and 
forests. When we say that this sky is blue, we really mean that 
somewhere, not many miles away, there is a blue crystalline 
sphere, under which we dwell, and in which the stars are set 
However perfect may be our logical conviction that atmospheric 
air is a blue, transparent medium, which gives us the impression 
of a distant blue sky -dome, we always see that dome as a reality. 
When therefore we see a ray band stretching from sun to anti- 
sun, across the face of this apparent sky-dome, we see a curva- 
ture, under the despotism of a beautiful and perennial phantasm, 
which has grown with our growth, until it has for us as much 
perspective reality as the solid ground itself. Were we to see a 
straight wire or timber, supported above us from the earth, and 
running out of sight in each direction, we should never confuse 
it with any sky phantasms; nor do we in the simple case of 
seemingly divergent ray-bands, although we find it hard to 
recognize true parallelism in this apparent case of radiation from 
a centre which we fancy to be not very remote. I think the 
ray-band arch is an appearance admirably fitted to teach us how 
great may be the delusive power of ideas which we logically 
repudiate but perceptively retain. 

5. Northers. — The relaxation and enervation due to the warm 
and moist climate, which the Gulf Stream carries with it, is in 
the winter occasionally relieved by the dry, cool, exotic air of 
the " norther." The wind before a norther nearly always goes 
around by the south and west. The south wind is apt to blow 
one or two days with some steadiness, and I know no more de- 
bilitatinc and unnerving influence than the south wind at Key 
West. The traverse of the wind through the western quadrant 
is usually quite rapid. When it reaches the W. or W.N.W. 
point, a lull sets in, and the practiced eye looks in the N.N.W. 
for the rising of the " Norther Bank." A long, low, dark line 
shows itself above the horizon and rises with increasing rapidity, 
the dark mass preserving its upper margin sharply defined and 
horizontal. The front moves down magnificently upon us, and 
for a few moments, amid profound calm, we see its wild rush 
and hear its dull murmur. Suddenly it strikes us, and instantly 
all is uproar, noise, confusion, dust and darkness. Leaves and 
other light articles career madly, blinds are violently slammed, 
and it is all one can do to shut doors and windows to exclude 
the wild puffs of dust and leaves. Sometimes, for a few moments 
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there will be a dash of rain, which however speedily gives way 
to clear, dry, cool air. Amid all the wild inaugural ceremonies 
of the norther, the cool, brisk air sweeps away languor and ex- 
haustion, and raises an effervescence of spirits which is quite 
equal to enjoying the mad dance, with all its dust and darkness. 
In a few mmutes the wild humor passes, and the norther settles 
itself to work. Steadily it blows on from the N.N. W. or N. for 
a day or two, working around very slowly to the eastward. 
About the third day, its force is mainly spent and it shades out 
into a mild and delicious N.E. breeze. Still working slowly 
eastward, it settles at E.S.E. when the regular trades prevail for 
a season, until another excursion by the south preludes another 
circuit of the compass. 

The norther of feey West is unmistakably a stratum of cold 
air, moving along the earth's surface from N. to S. with a flow 
as of a great air river. During the moments of admixture be- 
tween the head of this current and the previous, warm, moist air, 
there is such a sudden cooling of portions of the latter, that it 
sends down sometimes a few dashes of rain drops, and forms 
the dark vaporous mass which shows in the distance as the 
*' Norther Bank." When the current is fully established, there 
is no more admixture and hence no more rain, but instead a 
bright, clear sky and a flow of dry cool air, which braces the 
lungs, and brin^ out a crop of efflorescent crystals on the sur- 
faces of the brick walls of Fort Taylor, making it seem suddenly 
gray with age. There are usually from five to ten regular 
northers during the winter half-year, the first coming in No- 
vember and the last in March, though feeble imitations occur 
late and also during the winter. Last winter there was no 
thorough norther until March, and there is considerable irregu- 
larity about their numbers and occurrence, but, in all, the type 
is as above defined. 

6. Hurricanes. — As the Key West winter has its northers, so 
the summer has its hurricane or hurricanes. I have witne^ed 
but two ; one quite severe and the other moderate. Mr. Eedfield 
has so fully worked this ground, that it need only be remarked 
by me, that these two gales conformed to his theory of revolving 
storms. I here introduce two sets of barometer observations, 
taken at Key West during the August gale of 1861. The first 
was made by Mr. Charles Howe, the Collector, at the Custom 
House, as follows : 



Barometer. 



"WIi537 



Characier of tho Weather. 



Dftta. 



1861. 



Aug. 



14. 
16. 
16, 



6 A.M. 

80-60 
80-80 
80i)6 
80-40 



2 P.M. 
80-46 
80-28 
80-24 
80-60 



North. 

N.E. 

Sooth. 



Fresh. 

Verr fresh at 11^o*c. p.m. Barometer 
29*94 : at 1 o'c a. m. wind shifted from 
N.E. to S. aod blew aotil 5 o*c when It 
commenced moderating and barometer 
commenced rising. 



** i^To^tf.— The thermometer di2%ig the past 8 days has ranged from 80^ to 82®.' 
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The second series was made at the Coast Survey and Smith- 
sonian Magnetic Observatory on the Fort Taylor grounds. 



Aug. 14th. 


9 P.M. 


29-936 


Auff. 16tL 


2 P.M. 


29-796 


15 th. 


7 A.M. 


29-788 


i« 


9 " 


29-900 


u 


2 P.M. 


29-700 


17th. 


7 A.M. 


29-990 


41 


9 " 


29-500 


(i 


2 P.M. 


30-058 


16lh. 


7 A.M. 


29-504 


(( 


9 " 


30140 



A comparison of these records shows that one of these barom- 
eters has a large constant error, but the fluctuation is alike 
marked in both. The sudden shift from N. to S. was followed 
by a rapid rising of the waters in Key West Harbor, and in the 
gale of 1846 this heaping up on the south side of the Key 
amounted to about 7 feet. 

7. VentiUuion. — ^The close neighborhood of the Gulf Stream 
renders the air of Key West peculiarly warm and moist. This 
makes free ventilation and shade the chief essentials for all 
personal comfort. A peculiar difficulty exists in the preserva- 
tion of all kinds of perishable articles of food, the combination 
of warmth and moisture being the very condition for rapid de- 
cay. I think there can be but little doubt that, for many articles, 
the correct plan for preservation is, to seal them up in close, 
shaded chambers, in which the air is kept as dry as possible. 
An experiment which I made on the preservation of flour, in a 
room opening at top into the Fort Taylor bakery, and the air of 
which was thus kept artificially dry, indicated that flour could 
there be kept sweet at least twice as long as when stored in a 
very dry, wooden storehouse, which would usually be chosen as 
the very best storage. I have no doubt that the legitimate 
method of keeping powder magazines dry there, is by totally 
excluding all ventilation. A magazine free firom leakage, once 
filled with dry powder, with the air once dry and then sealed 
hermetically, would remain utterlv unchanged and the powder 
could not get any moisture to absorb, hence it must perforce 
keep dry. By the use of chlorid of calcium or other moisture 
absorbents, or by the induction of occasional changes of heated 
air, all moisture could be kept from approach to the powder. If 
we admit firee ventilation, we furnish a constant supply of moist- 
ure for absorption. The effect of opening ventilators in the 
Fort Taylor magazines is sometimes actually to wet the floor and 
other surfaces on which the moist air blast is thrown. The 
interior of the magazine is enough cooler than the outer midday 
air to cause an active deposition of moisture ; so that the nearly 
saturated noon and afternoon air is the worst of all in its effects. 
There seems to me but little doubt, that a careful study of phys- 
ical principles, in their application to the preservation of supplies, 
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in store at Key West and other like positions, would reverse 
much of the existing practice, and would enable us to preserve 
for a long time the stores which are now so speedily ruined by 
moisture. The adoption of closed inner chambers, artificially 
dried, with an exterior ventilation, under the roof and within 
the outer walls, to keep down the temperature, would add enor- 
mou^y to the durability of perishable supplies, and to the dry 
storage of gunpowder or other moisture-absorbing stores. These 
views have unfortunately had but little chance of practical test, 
except in the instance of flour storage already cited. Their 
great importance in their application to such public stations as 
Key West, the salvation of which may turn on the preservation 
of nour and other perishable stores, would certainly ^justify a 
most careful experimental research under the strict guidance of 
scientific indications. 

8. Yellow Fever. — I will venture here to introduce a singular 
and significant observation, concerning the characteristic disease 
of tropical shores. On two separate occasions, when there were 
cases of yellow fever in the U. S. Marine Hospital, which build- 
ing I passed daily and saw almost habitually, 1 have seen a flock 
of buzzards, circling over and near the roof of the hospital by 
the hour together, and continuing this day after day. I have 
never seen them do this except when there were yellow fever 
cases in progress under the roof So marked is this fact, as to 
have produced a common belief in town, that they only hover 
over the hospital when there is yellow fever there. I am quite 
persuaded that such is the fact, and can only interpret what I 
have myself seen as indicating that an odor is then thrown out 
on the air which the kee^ scent of the scavenger bird detects 
from afar. The material particles, whose diffusion is thus testified 
to, seem likely to afford the means of transporting the disease 
on the air, in a manner quite a^eeing with tne &cts of its prop- 
agation. The hint, thus afforded by the keen-scented buzzard, 
may have value in assisting to comprehend the mode of convey- 
ing and diffusing this £ital malady, and the particles scented 
may indeed be the actual ^/bm/tes so much talked of and so little 
unaerstood, in discussing the controverted questions of contagion 
and communication. 

9. A Water Moonrise. — When becalmed in a beautiful evening 
between the Eeef and the Key, the water being very tranquil, 1 
saw the moon rise over the sea with some interesting appear- 
ances. The long reflection of the emergent disc on the water 
was well defined, and seemed to be a part of the moon itself. 
As the under semicircle of the disc began to rise above the water, 
there was an appearance of drawing in at the sides of the com- 
bined luminous fi^re. As this seeming contraction progressed, 
the outline showed a curved figure, like that made by water in 
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raising a cohering disc from its surface. There was no cnsp 

Joint between the disc and the disc-reflection, but a seemingly 
istinct curve, concave outwards. As the disc rose above the 
water, this curve opened, and a broad connecting column seemed 
to bind the disc and its reflection, just like a coherent water 
column between the lifted disc and the level water surface. In- 
stantly this seeming column parted as if broken, when the moon 
was seen to be distinctly above the water by about a fourth of 
its diameter, as nearly as I could estimate. The sudden shock 
of rupture appeared perfectly distinct, and the semblance of a 
material connection between the disc and reflection was perfect, 
both before and at the instant of visible separation. This ob- 
servation has interest in its relation to the contact phenomena of 



Art. XLI. — Observations upon some of the Brachiopoda^ with ref* 
erence to the genera Cryptonella^ Centronella, Meristella, and aUted 
forms ; by James Hall. Abstract of a paper read before the 
Albany Institute, February 8d, 1863.* (Communicated by 
the author.) 

In the study of the Palaeozoic Brachiopoda, we are often 
forced to rely upon the general external form, and texture of 
the shell, for determination of the generic relations, until more 
extensive collections may furnish us with weathered specimens, 
or with crystalline or silicifled ones, which, admitting of being 
cut, and macerated in acid, will enable us to ascertain the true 
interior characters. 

In many instances, so nearly do very distinct genera approach 
each other in their external form, that reliance on this alone is 
very uncertain, and will surely lead to much confusion, if insisted 
upon as the means of generic determination. 

For a long time, and until we began to learn something of 
interior structure, a large number of species, now known to 
belong to distinct genera, were embraced in the designations 
Terebratula and Atrypa. At a later period, when the genus 
JRhynchonella had been established in its application to many 
Palaeozoic species, we find numerous species, which from ex- 
ternal form had been referred to that genus, possessing characters 
incompatible with it. 

One of the most common of these is Terdn-atida cuneaia = 
EhynchoneUa cuneata = ifeteta cuneata^ and which will probably 

' From the Tnmtactions of the Albany lostitate, with some yerbftl oorreetioiis 
ftnd the introdaction of subsequent obeenrations bj the author. 
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be found to differ from true Reizia^ taking its place near Bhyn- 
chospira. 

So long as we remain unacquainted with the interior of the 
shell, we are compelled to refer the species to some genus having 
similar external forms, though the fibrous or punctate texture 
may in many instances prove a valuable aid in these references. 

Among the forms most difficult to determine, are the numer- 
ous smooth or finely striated terebratuloid shells, having either 
ovoid, elongate, sub-circular or transverse forms. Amon^ the 
genera of one family which in recent times have been established 
and proposed to receive these, are AOiyrU ( = Spirigera)^ Merista 
{= Qnnarium)^ iferistella B,ud Charionella ; while the subdivis- 
ions of the terebratuloid forms in another direction have given 
Terebratula proper, TerebratuUna^ Waldheimia^ Ttn^ebratella^ Cen* 
tranella, Ch*yptontlla^ Rensselosria^ etc. 

The first four are of the athyroid type, and have internal 
spires, as in Spirifer, The shell in all iJiese isfbrous^ and we have 
therefore in the external shell the means of separation from those of 
Vie other type. 

In all the latter group we find modifications of the internal an- 
pendage, called in Terebratula the loop ; but in none of them clo 
spires exist. Moreover, in all these the external shell is punctate; 
and we do not yet know a punctate shell, of the external char- 
acter here indicated, which contains internal spires.* 

The external characters, therefore, of the terebratuloid forms 
may be made useful in indicating the family relations of the 
species, and may prevent us from referring to the family of 
iSpiriferidoe those which belong to the family of Terebratulidce, 

In the Thirteenth Report on Hie State Cabinet^ published in 
1860, I proposed the name of Meristella for certain forms which 
I regarded as separable from Athyris and Merista; and for the 
semi-plicated forms otherwise of similar character, I suggested 
the name Leiorhynchus. At the same time I described un- 
der Terebratula the following species: T Lincklceni, T, rectirostra^ 
T, Lens and T. planirostra; under each one, distinctly stating the 
shell structure to be punctate, which character at that time 
afforded me the principal means of distinguishing these from 
athvroid species of similar form, as Meristella Haskinsij M, Barrisi 
and if. DoriSy which, with Atrypa scitula {4tth Dist, Report) =i/e- 
ristella scitula, have at a later peroid been placed by Mr. Billings 
among the typical forms of his Genus Charionella. 

Having ascertained some farther characters of these punctate 
Terabratuloid shells, I proposed in the Fourteenth Report on 

* The plicated forms of Retzia and Bhynehospira are of course not included in 
the designation above mode. The Nucleospircs also approach the terebratuloid 
forms, but these shells have an area on the ventral valve and a different hinge 
structure. 

Am. Joub. Sol— Second Sbbuss, Vol. XXXV, No. 105.— Mat« 1868. 
51 
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the Slate Cabinet^* page 102, the name Orppfandla, giving ad 
one of the characters "shell structure finely punctate." I re- 
marked in a concluding paragraph : 

** The species of this genus are more elongate than Merista and 
Jferistella, and those now known are less distinctly marked by 
mesial fold and sinus; while the beak is more attenuate, often a 
little flattened, and rarely so closely incurved as in the ^nera 
cited. The punctate structure of the shell is a distinguishing 
feature." 

In the Fifteenth Report on the State Cabinet^ I gave (at page 
161 [188], pi. 8) some illustrations of the muscular imprints, 
dental lamellae, etc., with figures of a single additional species 
from the Lower Helderberg group.* 

' Made to the Legislature April 10th, 1861, and publiehed in Jalj, 1861. 

* In the Canadian Naturalist and OeologiKt for October, 1862, we find the fol- 
lowing exposition of the relations of the genus Crypionella : 

" The genus Ormtonelia, illustrated on pi 8, p. 1 88, is precisely identical with 
ChaHimdla^ descrioed by me in the Canadian Journal of March, 1861, p. 148, and 
illustrated in the Majf number, pp. 278, 274. It includes the species described by 
Prof. Hall in the Thirteenth Report under the names of MeriUella Haskinn^ A 
BarrUit M, Dorii, Terebratula iiueklcmi, T, reetirottra, T. Lmt and T.ylanoitria^ 



[T. planiroHtra\ Besides these, the Atrypa teitula of the New York Reports, C 
Ciree, and apparenily a number of European species belong to it Cryptonella waa 
first published in July or August, 1861, three or four montns after the learned au- 



thor became acquainted with its characters through the study of my papers." 

The following is the description of the genus Charianella, copied m>m the Cana- 
dian Journal (March, 1861), No. xzzii, p. 146 : 

Oenus Charionella. ** Since the foregoing article on Devonian fossils was writ- 
ten, I have ascertained the generic characters of the so-called Ajtrypa or AthyrU 
iHttUa, It has internal spires with their apices directed outwards, as in AthyrxM 
and Spirigera^ but the dorsal hinge-plate has its anterior margin and a large portion 
along the middle anchylosed to the bottom of the valve. In another congeneric 
species, the middle portion of the same plate is obsolete, there remaining only two 
small, thin, nearly vertical septa (socket plates), one on each side of the cavity of 
the umbo. The perforation in the beak of the ventral valve is bounded on the 
lower side by a deltidium of either one or two pieces, or by a portion of the ehelL 
The mesial septum In the dorsal valve is either rudimentary or entirely absent 

** The several species of this group, at present known to roe, resemble AthyrU, 
bat are not to convex, and are besides more elongate ovate, or approaching to TWv- 
bratula in general form. I shall give further details and some figures in the next 
number of the Journal, 

" The genus is only proposed as a subgenus, to be retained in case AthyrU h 
divided." 

In the Canadian Journal, No. xxzni, p. 278, we have "Charionella Ciree, n. sp." 
(referring to the illustrations). " The first figure ezhibit<; a specimen with Uie dor- 
sal valve partly removed, showing the internal npires. Hie other two figures are a 
tide and ventral view of another specimen." 

** By treating partially silicified specimens of this genus with acids, I have ascer- 
tained that the structure of the hinge plate differs from that of Spirigera in being 
either obsolete along the middle or anchylosed to the bottom of the valve. In 
Athyrii (:=Mervdd& Hall) there is a well developed hinge plate, supported be- 
neath by a strong mesial septum, which extends sometimes nearly to the front of 
the valve. In Charionella there is cither no medial septum, or one that is merely 
rudimentary. In one specimen there is a remarkable partition, which runs ob- 
Hquely from near the beak to the margin near the front It completely divides the 
internal cavity into two parts. This I believe to be not a mesial septum, but a 
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In September, 1862, Prof. A. Winchell, in his *^ Descriviumi 
of fossils from tlie Marshall and Huron Chroups^ of Michigan^ pub- 
lished a description of CenironeUa Julia^ in which he describes the 
loop, which is proved not to be in accordance with that of Cenr 
tronella as described and illustrated in the Canadian Naturalist 
and Geologist^ vol. iv, April, 1869. 

Through the kindness of Pro£ Winchell, I have been put in 
possession of some specimens of this^ species, with parts of others 
illustrating the internal structure, together with drawings repre- 
senting the loop. 

An examination of the external characters shows that the shell 
has the form and texture of OrypUmella. "Both valves with reg- 
ular lens-like convexity, shell obsoletely striate concentrically, 
and having a minutely punctate structure." The form and other 
characters of the cast are like those of species referred by me to 
OryptoneUa, In the ventral valve are two delicate, slightly cur- 
ving dental lamellae, which are shown in casts by a narrow slit 
on each side of the beak. " The casts exhibit on the ventral 
side a delicate impressed line extending from the beak to the 
middle, and on the right and left of this a fainter one ; on the 
dorsal side, a median impression, with two fainter ones on the 
right and two on the left." These characters appertain to the 
casts of Cryptonella (see fig. 9), as shown in the ventral side of 
large individuals; having three defined, slightly impressed spa- 
ces, limited by narrow lines which extend to the middle of the 
shell, below which there are sometimes vascular impressions 
visible. 

On the dorsal side, we have the median impressed line with 
two fainter ones on each side, which, in some conditions of pres^ 
ervation, are obscured by the muscular impression; and below 
these are frequently seen diverging vascular impressions. 

The internal loop of Oryptonella Julia^ illustrated from draw- 
ings of Prof. Winchell, is shown in figures 1 and 2, which are 
four times enlarged, and are thus described : "A delicate ribbon- 
like loop originates from the stout blunt crura on each side of 
the soctet-valve, having its flat sides at first vertical ; the two 
branches of the loop proceed at first in lines parallel or a little 
convergent, and then gradually diverge, widening as they pro- 
ceed, and assuming an inclined position, until, approaching the 
front of the valve by a regular curvature, the lower edge has 
become anterior, giving the band an angle of 30° with the plane 

temporary wall formed bj disease of the animal, hecaune both spirei are crotecM 
into the mnaller of (he two cavitien, the larger being empty.** 

Tlie genus CharioneJla^ therefore, clearly belongs to the Spiriferidce^ and th« 
typical species cited are, in part those originally placed by me under the genus iff- 
rute/ia, in I860 {7*hirteenth Report on the State Cabinet, p. 84], and in part under 



Terebraitda, from the ch^cters of which I proposed the genus Cryptonella in 1861. 
Hie fonner belong to the Spiriferidce, and toe latter to the Terebratulida, 
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of the shell : approaching the median line, the band rapidly 
widens, and the n^ont margin is drawn forward in a long acu- 
mination, while the inner margin is regularly concave, except 
that near the median line it turns abruptly forward so as to meet 
that line at an acute angle. The loop thus forms an urceolate 
figure on its inner margin, and on the outer a somewhat oval one, 
truncated behind and attenuately acuminate before. In the me- 
dian line where the two branches meet, both are suddenly de- 
flected downwards, forming a double vertical plate, not quite 
reaching the ventral valve; the upper edge of which, when 

viewed from the side, is 
^' ^- ^' flatly roof-shaped, while 

the lower edge describes 
two convexities, the 
greater anterior, leaving 
a notch between them. 
I The surfaces of the loop 
' and median plate are 
covered with minute ob- 
liquely conical pustules, 
in some places seeming 
to become spinulous." 

6. 1. 







•Fig. 1. Dorsal yiew of Oryptonella Jidia, showing the loop and horizontal plate. 
—Fig. 2. Profile view slwwing one band of the loop with the vertical plate. From 
drawings, four times enlai^ged, bj Prof. WinchelL— Fig. 8. Front view of the loop. 
—Figs. 4 and 5. Ventral and dorsal views of the cast of a more oblate form of C. 
Julia enlarged to correspond with figs. 1 and 2.— Figs. 6 and 7. Ventral and dorsal 
views of CrypUmella Meta, firom the Schoharie grit. 

Fig. 4 is given simply to show the dental lamellae of the vcn* 
tral valve ; the delicate impressed line in the centre and a fainter 
one on each side, described by Prof. Winchell, are not shown in 
the figure. These marks, however, are shown in figs. 6 and 9, 
and characterize the ventral valves or casts of this valve in all 
the known species of the genus. 

In the Fijleenth Beport on the Slate Cabinet^ I gave the ac- 
companying fig. 8 of the dorsal valve, and fig. 9 of the interior 
of a ventral valve. Figures 10 and 11 are dorsal and profile 
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views of Orypionella extmia, from the Lower Heldcrberg group, 
the earliest species of the genus known to me. 

8. 9. 10. 11. 

1 





Figs. 8 and 9. Donal and ventral views of Crypttmdla (generic iUnstrations)^— 
Figs. 10 and 11. Dorsal and profile views of O. eximia. 

The genus CryptoneUa may be characterized as follows : 
Genus Cryptonella Jiafl, 1861. — Shells terebratuliform, 
equilateral, inequivalve, elongate or transverse, ovoid or sublen- 
ticular in form, without median fold or sinus, or with these fea- 
tures very slightly developed towards the base of the shell. 
Ventral valve with the beak extended or incurved, and termin- 
ated by a circular foramen which is limited on the lower side 
by two small triangular deltidial pieces (these are sometimes 
not visible externally, and the lower side of the foramen is con- 
cealed by the umbo of the opposite valve). Shell-structure 
finely punctate ; surface marked by fine concentric striw, which 
are sometimes obsolete. Valves articulating by teeth and sock- 
ets, the dental lamellae of the ventral valve extending in thin 
vertical plates into the cavity of the valve. The muscular im- 
pressions of the dorsal valve are strongly marked above, and 
extend, in two narrow, gradually widening impressions, more 
than hnlfway to the base. The ventral valve shows elongated 
muscular and vascular impressions below the rostral cavity. 

In the dorsal valve, the ninffe-plates, or bases 
of the crura, support a slender loop, the two 
limbs of which are flattened, with the faces 
vertical ; and in its extension forward, the upper 
margins are inclined towards each other, and, 
gradually widening, become joined, and thence 
extending forward, form a single lanceolate 
plate, which may be more or less attenuate in 
front. These laminae of the loop, after becom- 
ing thus conjoined and spreading laterally, are 
abruptly deflected in a vertical plate along the 
median line, extending into the cavity of the 
ventral valve, as shown in fig;ure 2, which, Oryptcneila, 
while looking upon the dorsal side of the loop, may sometimeg 
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be seen projecting backwards between the bands of the loop, as 
well as extending in front, as shown in fi^. 12. 

In casts of the ventral valve, we find the marks of two thin 
dental lamella) extending to a greater or less distance below the 
beak. Along the median line in the ventral cast, there is usu- 
ally a narrow flattened space limited by a slender line ; and on 
each side a less distinct narrow space, limited in the same man- 
ner. In the cast of the dorsal valve, there is a median impressed 
line, and two of less strength on each side of this. 
» The species of this genus, known to me, are the OryptoneUa 
(Genlronella) Julia, and those described as Terebratula in the 
Thirteenth Report on tlie Stale (Jabimt, and which in the Four- 
teenth Beport were referred to Cryptonella, viz. CryptoneUa (T.) 
rectirostra, C, (2!) Lens, C, {T.) planirostra ; and C. eximia, of the 
Flfteentli Repoft as well as a new species from the Schoharie grit. 

The TerAratula Linckkeni, which has the external characters 
of Cryptonella, and which I have referred to that genus, presents 
some slight differences in the muscular impressions, whicn, taken 
together with its rotund form, are suggestive of true Terebratula^ 
to which genus it may possibly belong. 

The species of the genus Centronella heretofore described have 
the ventral valve highly convex or subangular in the middle, 
with the dorsal valve flattened or concave in the middle, or 
with a median depression, and convex at the sides. 

The character of the genus, as given in the descriptions and 
illustrations of Mr. Billings, are as follows. 

Genus Centeonella, Billings* 1859. — "Generic charac- 
ters: Shells, having the general form of Terebratula. Dorsal 
valve with a loop consisting of two delicate ribbon-like laraellse, 
which extend aoout one-half the length. These lamellae at first 
curve gently outwards, and then ap- is. 

proach each other gradually, until at 
their lower extremities they meet at 
an acute angle ; then, becoming uni- 
ted, they are reflected backwards to- 
wards the beak in what appears to be 
A thin flat vertical plate. Near their 
origin, each bears upon the ventral 
side a single triangular crural process. ,^'8; ^3 (J)- l.<^t«rior of the dor- 

'N'flmP fpnm thp rfppplr ar^vrnoi. a flniir ^^ ^^^**' showing the loop.— Fig. 
JWame, irom ine U^reeiC xbwthov a spur. ^^ ^g^ Longitudinal section, show- 

This genus is intermediate between ing the potion of the loop In 
Terebratula and Waldheimia. In the ^^ interior, 
former, the loop is short, not exceeding greatly one-third the 
length of the shell, and not reflected. In the latter, it extends 

* Description and figures copied from the Canadian Naiuraiitt and Gtologut for 
April, 1859: the figures enlarged three diameters. 
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nearly to the front, and is reflected, but the laminsd are not 
united until after they are folded back." 

In Centronella^ as thus illustrated, we have a simple loop, or 
the two limbs becoming united at an acute angle at the point of 
greatest anterior extension, whence they recurve in a thin verti- 
cal plate which is not attached at either margin; approaching, 
in some respects, to WaMheimia. 

This internal feature is accompanied, in the cast of C. Olans- 
fagea, the typical form of the genus, by other diflferences which 
distinguish it from the casts of typical species of OrypioneUa. 

15. 16. 17. 



Fig. 15. Ventral Tiew of cast of CerUronella Glans/agM.^Tig. 16. Dorsal Tiew 
of cast of the same.— Fig. 17. Profile view of the same. 

In the cast of a ventral valve of C. Glans-fagea, fig. 15, we 
have the filling of a deep rostral cavity; the dental lamellae 
have been thick and strong, not extending as thin plates into 
the cavity of the shell as shown in several species of OrypUmella^ 
but having a thick blunt lower termination which leaves no 
space, or scarcely an appreciable one, to be filled between it and 
the shell. The spur, or filling of the rostral cavity, is striated ; 
at its base in the centre, on the body of the cast, is a depression ; 
and on each side are fainter striated impressions, indicating the 
points of muscular attachment. 

The interior of the ventral valve of Centronella tmpressa* shows 
similar strong rounded and blunt dental lamellae, with a deep 
rostral cavity and muscular markings, which would give a cast 
similar to that of 0. Olans-fagea, 

The cast of the dorsal valve of 0. Olans-fagea presents a 
slightly concave surface, and on each side of the apex two large 
and deep cavities made by the bases of the crural processes ; 
and between them is a narrow filling of stone. The centre is 
marked by a double muscular impression, the two parts sep- 
arated by a narrow groove : above this, and at the base of the 
crura^are some points marked as if for muscular attachment 
(see 6, fig. 16). 

* A yerj dUtioct species from C. Hecate (Billings) of the Oriskany Sandstone, 
vhidi differs mainly in size from CentroneUa {Rhynehonellaf) alveata (Hall), TetUh 
Report on the State Cabinet, 1857. 
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The interior of C. impressa presents a very strong double pro- 
cess below the beak of the dorsal valve, corresponaing to those 
in C. Glans'/agea. 

The external form of all the species heretofore referred to 
OsrUronella is a distinguishing feature, and, when proved to be 
accompanied by an interniu apparatus so different from that 
of CryptoneUa^ will serve to separate them from all the allied 
forms. 

As before remarked, it has been mainly upon modifications of 
this internal loop, or the apohysary system, tnat the separation of 
most of the genera in the family of Terdn-aiulidx has been j 

made. \ 

In CryptoneUay we observe considerable analogy with liens^h 
Imria^ where the slender bands of the loop expand and unite in 

18. 19. 



20. 21. 



Fig. 18. Dorsal vaWe of RenuelcBria Suestana^ showing the internal proceMes.— 
Fig. 1 9. Longitudinal section of the same, showing the relations of the parts.— Fig. 
20. loterior of dorsal valve of B. oi>oi<iM.— Fig. 21. LoQgitudioal section of the samt. 

a broad plate, which is obtusely or acutely attenuate in front, 
and on the ventral side marked by a ridge along the line of 
junction ; from which, at the posterior margin, proceeds a slen- 
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der process in tlie ventral cavity. We may readily conceive <rf 
this central longitudinal rid^e or carina, along the cicatrix of the 
two parts, being produced into a thin vertical plate, projecting 
backwards in the line of the process from the oase of the con- 
joined lamellsB in Bensselceria, when it would much resemble 
the median plate of CrypUmella (see figures 18, 19, 20 and 21.) 

From the data here given, it will be seen that the genus Crjp- 
tonella is nearly related to Centronella; differing in the external 
form of the typical species, and in some features of the cast 

Since the preceding observations were printed, I have received 
from Dr. Eominger a figure illustrating the 22. 

interior of Centronella GHane-fagea^ as ob- 
served by him (fig. 22). Admitting the 
identity of the species, this figure of the 
loop is quite different from that given by 
Mr. Billings for Centronella Olans-fagea; 
and shows essentially the same character 
as that of CryptoneUa, Should this internal 
structure prove to be the true structure of Omtrondla OloM-faffea, 
Centronella^ the minor differences pointed Jnterior showiDg the loopi 
out in the form of the shell and of the cast, ^o™ .» ^fimw by Dr. 0. 
between Centronella Olans-fagea and au- ^"^^'^S*^- 
thentic Cryptonellaj are scarcely sufficient to establish generic 
distinctions. 

At a later date however,* Mr. Billings has published Centro- 
nella Hecate^ giving, in fig. 99a *' a specimen with the dorsal valve 
removed, showing the loop which is covered with minute crys- 
tals of silex.'' In this species, having all the external characters 
of a congener of C. Olans-fagea^ no indication is given that any 
difference had been observed in the character of the loop, from 
that published in 1859. 

Under these circumstances, I hesitate to unite, under a single 
generic term, these varieties of form with an internal structure 
so different from that observed in authentic Cryptonella, until a 
reexamination of the original specimens of Mr. Billings shall 
confirm his first observations, or show them to correspond with 
the last named genus. 

It is not probable, however, that materials for other genera, 
or for reference to existing genera, are yet exhausted, among 
the Terebratulidce of the Upper Silurian and Devonian rocks. 
While engaged in these investigations. Dr. C. Rominger has 
kindly sent me a fossil from the Hamilton shales, of Thunder 
Bay, Jf ichigan, in which the terebratuloid loop is distinctly visi- 
ble. The form of the shell is ovate, not very unlike CryptoneUa^ 
but more rotund, the lateral edges more incurved, and the space 

* Caoftdian Journal, May, 1801, p. 272. 
Am. Jour. Sci.— Sbcond Sbries, Vol. XXXV, No. 106.— Mat, IddSL 
52 
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below the beak of the ventral valve not so great, nor the del- 
tidial plates so conspicuous as in species of that genus. On a 
critical examination of the interior, 
after cutting away the crystalline fill- 
ing of the shell nearly to the loop, I 
am unable to find anv difference be- 
tween it and true Tereoratula ; and we 
have, so far as I know, for the first 
time the positive determination of this 
genus in our Devonian rocks. The 
position and proportions of the loop 
are shown in fig. 28, which is an out- 
line of the shell from the dorsal side, twice enlarged. Fig. 23a 
is an enlargement of the loop, showing the crural processes. 

At the same time, Dr. Eominger has also sent me specimens 
of Terebratula melonica of Barrande, one of which he has pre- 
pared so as to show in a very satisfactory manner the loop in its 
entire extent. The specimens correspond with those i have 
received frona M. de Verneuil under the same name, and therefore 
we must regard them as authentic. The external form of T. 
melonica is not unlike some of the less gibbous of CryploneUa^ 



Figures 28 and 28a, Illustratioiis 
of Ter^trahda Romingeri Wior 
cbeU. 






Fig. 24. Dorsal side of T» melonica^ showing the crural processes directed down- 
wards. — Fig. 25. Ventral side of specimen, looking into the dorsal yalves. — Fig. 
26. Profile view of same, the figures twice enlarged. 

and is much less gibbous than the usual forms of Waldlieimia. 
The lamell89 are nearly parallel and near together, and the loop 
is extended four-fifths the entire length of the shell, when it is 
recurved, and, turning back, extends two-thirds of the distance 
to the beak of the dorsal valve ; and the crural processes are 
farther from the base of the loop than is represented in the 
tvpical figures of WaWieimiOy and are opposite the extremity of 
the recurved loop. 

The above figures illustrate all that has been observed in this 
species. 

{To he continued.) 
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Abt. XLIL — Scientific Correspondence. 

I. Letter on Companion to SiriuSy Stellar Spectra and the Spectroscope^ 
from Lewis M. Ruthkrfurd, dated 176 Second Avenue, New York, 
Marcb 81, 1863. 

Gentlemen: — 

1. Companion to Sirius. — The position and distance of the con»- 
panion of Sirius has been measored at my observatory, this season, with 
the following results. Seventy-nine measures of ^position, in all, have 
been made, on six different nights, of which the mean epoch is March 
14, 1863; the mean position obtained is 81^ 21' 45". Thirty-eight 
measures of distance have been made, tlie mean result of which is 
9^''54. Last year, the position resulting from a mean of forty-eight 
measures, on six nights, mean epoch March 28, was 84^ 58' 46'', while 
twenty-eight measures of distance gave 10"'09. From a comparison 
of these results, it appears that, while the change in distance, 0"-55, is 
80 small that its existence cannot be asserted \vith confidence, a marked 
change of position has taken place, amounting to 3° 37', a quantity 
80 decided that the motion may be taken as fully established: at 
this rate of motion, assuming it to be circular and in a plane perpen- 
dicular to the line of sight, the little star would complete a revolution 
in about 100 years, or, I believe, twice as long as the period ascribed to 
the excentric motions in declination of Sirius. I hoped to have been 
able to compare the direction and quantity of motion detected with the 
orbit attributed to the opaque body supposed to disturb the great star, 
but I have been unable to lay my nand upon the papers of Sessel and 
Peters upon this subject, in time for this letter. I still wonder that 
Clark's great little star has so long escaped detection ; it is a much less 
difficult object than Mimas, and never fails to show itself in my tele- 
scope on any moderately good night. I saw it distinctly in February, 
with a telescope of nine inches aperture and nine feet focus, made by 
Mr. Fitz, formerly owned by me, and now belonging to the Hon. Mr. • 
Letsom, British Consul at Montevideo. 

2. Stellar Spectra. — Since writing to you in December (p. 71, this 
volume), I have mounted my astronomical spectroscope in a more firm 
and convenient ipanner ; I have added a prism, by means of which the 
spectrum from a spirit lamp is constantly present in the field of view, 
during the observation of a star : I find this a most useful check, and 
by means of this comparison I have established the existence in the 
spectrum of Arcturus of the lines D, E, 6, and G, and, almost with cer^ 
tainty, found that each line in the spectrum of the star has its counter- 
part in the solar spectrum. 

8. The Spectroscope. — I have employed the bad weather, this winter, 
in the construction of a large spectroscope, telescopes 20 inches focus 
and 1*6 aperture; the prisms, of which I have so far used but six, are 
hollow cases of bra^s cast in one piece, with their faces carefully ground, 
upon which are cemented plates of glass, originally made for shades for 
artificial horizons, and consequently nearly plain and parallel ; I say 
nearly, for I have yet to find one square inch of plain and parallel glass ; 
these prbms under certain conditions perform beautifully ; the obstacles 
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to fine performance are two-fold. Ist I find no specimen of bisulphid 
of carbon homogeneous in density : upon shaking or disturbing the posi« 
tion of the prism a violent agitation of the image occurs, and in exam- 
ining it without the eye-piece, after the mode adopted in detecting veins 
in an object-glass, the whole interior of the prism is seen full of waves 
and striffif presenting the appearance of alcohol and water not yet thor« 
oughly mixed ; this trouble is cured by time, from a quarter to a half 
hour being a sufficient rest 2d. The brass frame is so much more 
affected by temperature than the glass plates that any great variation it 
destructive of good definition. This is, I fancy, the cause of the distor- 
tion of surface observed by Prof. Rood, rather than the warping eflTect of 
the glue. I propose to cure the evil by constructing the frame of solid 
glass ; but, although it is a simple triangular block pierced with an ob- 
long hole, I have not yet found a glass«>maker adventurous enough to 
undertake its construction. I shall persevere, however, for I prefer this 
remedy to the ingenious plan, adopted by Prof. Rood, of applying addi* 
tional plates of glass, the surfaces being separated by a thin film of fluid , 
which will not communicate to the outer plate the distortions of the 
inner : the objections to this plan are that it is complex, the fluid is 
liable to exude or accumulate in greater thickness at the lower edge of 
the plates, and, above all, the difSculty of obtaining thin glass with true 
surfaces. 

[The trouble mentioned by Mr. Rutherfurd is probably due to the 
high coefQcient of expansion of CSj, which renders it so sensitive to 
changes of temperature that simply handling the prisms will disturb 
the uniformity of density in the manner noticed by Mr. R. In a large 
spectroscope constructed by Mr. Alvan Clark of Cambridge or Prof. 
Cooke, from the plans of the last-named gentleman, eight CS^ prisms 
on iron frames are used, with Prof. Rood*s plan of glass cover plates. 
These plates are polished with the greatest care, and give results quite 
satisfactory. ProC Cooke has also succeeded in obtaining, from the 
New England Glass Works, glass triangular frames in one piece with an 
oval opening, from which Mr. Clark has prepared CSj prisms, holding 
nearly a pint of liquid, and exposing faces of about five inches length 
by three high ; two of these project a spectrum from Deleuil's elec- 
tric lantern with great intensity, fourteen feet long, in which the in- 
Tersion of the D line by vapor of sodium (mentioned on p. 414 of this 
Tolume) is very effectively shown. — b. s., jr.] 

4. Analysis of the Sodium line J). — As I said above, my brass prisms 
under favorable conditions perform admirably ; with six of them I am 
confident that I have seen the line D composed of 
nine (see figure) ; this diagram is rude, not founded «; i i i . 
upon measures, but merely a copy of a sketch made | I I I J 
When I first saw the lines ; the three on the right of ^ I I I ^ 
Eirchhoff'*s central line are not difficulty being readily 
teen with three prisms of 60^, of bisulphid and one of 45^, of glass (it not 
being possible to use four of 60^ on account of- the interference of 
the telescopes). Of the three in the left compartment, the central one 
is the most dLifficult, and all require the best adjustment and light.* 

* Since writing tbe above, I have entriely confirmed the correctness of this 
JUgram, having at one time used eleven prisniB. — r. April 17th. 
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The line B is resolved into fonrteen fine and close lines, with a beau- 
tiful and symmetrical band of finely doubled lines stretching towards 
A ; I think it the most beautiful part of the spectrum. A broad band 
of fine and close lines adjoins A on the least refrangible side, some- 
what resembling the neighborhood of B, and I am confident that A 
itself is composed of fine lines. In the potash spectrum, I have found 
some peculiarities which I have not seen mentioned : beginning at the 
least refrangible end we have the first line A boldly double ; a little short 
of the place of the red lithium line is another pair not quite so wide as 
the first, which fiash but for a moment ; close upon the green side of 
the soda line is a group of four lines, three quite strong and one faint ; 
further on in the green is another group of three lines, and finally the 
violet line ^ is double, about as widely separated as A. I have not yet 
measured the places of these lines, but will send you the results when 
obtained. The orange strontium column is beautifully resolved into 
/Close and fine lines. I am very truly yours, 

Lkwi3 M. Rdthkrfurd. 

II. On ike origin of the nitrites, dc, in a letter to the Editors from Prot 
Geo. C. Schabffbr, dated Washington, D. C, March 18th, 1868. 

Oenilemen: In the last number of your Journal, p. 271, there is a 
letter from T. Sterry Hunt, F.R.S., on the theory of nitrification depend- 
ing upon the formation of nitrite of ammonia from water and atmospheric 
air. This letter requests, as *' an important part of the history of this 
subject, and especially as an explanation of the theory of the reaction,'' 
the reproduction, frotn the "Z. £, and D, Philo9, Mctgasdne^ for January, 
1 863," of the " translation of a note On the nature of Nitrogen and the 
iheory of Nitrification^^ read by Mr. H. " before the French Academy of 
Sciences, on the 16th of last September." 

Mr. Hunt also says, " My object is to claim for myself the new theory 
of nitrification, which Schonbeio seeks to found upon his recent experi- 
ments, and which I published nearly two years since." 

As an humble worker in the cause of science, I would also ask permia- 
aion to contribute my mite to the history of this subject. 

In the Annual Report of the Smitheonian Irutitution for the year 
1861, there is (p. 306) a Beport on Nitrification presented to the^Smith" 
sonian Institution in 1868 [1866]* by Dr. B. F. Craig, in which the fol- 
lowing passage occurs : 

•^'Viewing the subject by the aid of such lights as science afifords, the 
hypothesis which appears to be best in accordance with the facts known, 
xxmceming the combination of oxygen and nitrogen, is that propounded 
by Dr. G. C. Schaefier, which is based upon that general chemical action 
by which various bodies assume the elements of water in such a way at 
to produce salts of ammonia. This action takes place very commonly 

' Since Uiis letter was written, the following note has been furnished by Dr, 
Craig: 

''March 29tb, 1868. 

** The date appended to my paper on Nitrification, which was published in the 
Smithsonian Rtpart for 1861, is a misprint The real date on the manuscript is 
1856. I did not correct the proof, a circumstance which will account for the occur- 
rence of this and a few other typographical errors. B. F. Oraiq,** 
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vith those substances which are prodoced from ammoDiaca] salts by the 
separation of the elements of water, and may be effected under the influ- 
ence either of acid or of alkalies, and sometimes by the action of water 
alone at a high temperature. 

"Nitrous oxyd (NO) will generate the nitrate of ammonia by the 
assumption of the elements of water; for, by the action on it of water 
and potash at an elevated temperature, ammonia is evolved and nitrate of 
potash formed, showing that there has been a production of nitrate of 
ammonia, and a subsequent decomposition of it by the potash. [There 
are numerous substances, which are formed from salts of ammonia by the 
separation of the elements of water, and which will regenerate the salts 
by reassuming them. They are known to chemists as amids, anhydrids 
or nitrjis]. Supposing nitrogen to act in the same way, viz: to assimi- 
late four equivalents of water, it will form nitrite of ammonia, which, by 
a well known tendency of the nitrites, will pass into the condition of a 
nitrate. [The action consists in the assumption of the water by two 
equivalents, of the nitrous oxyd in one case, and of the nitrogen in the 
other. In the case of nitrous oxyd it may be represented thus N2O2+ 
H40.=N0gNH4 ; and in the case of nitrogen Ng+H^O^r^NO^ 
NH^J. If potash be present, the nitrite of potash will be produced by 
decomposition of the ammoniacal salt, and the ammonia set free may 
itself be nitrified. Without going into theoretical discussions, this hypo- 
thesis may be alluded to as one arrived at by legitimate analogies, and 
which it would be interesting and useful to test by experimental investi- 
gations." 

The foregoing passage is exactly copied from the Report, with the 
exception of obvious typographical errors and the incorporation of the 
foot-notes enclosed in brackets. 

As a further contribution to the history of the subject the following 
reference may be made : In the Proceedings of the American Associa- 
tion for the Advancement of Science, Fourth Meeting, held at New Haven, 
Conn., August, 1850, there will be found on page 206 a paper headed 
" On a new test for nitrates. By Prof. G. C. Schaeffer of Center Coll., 
Ky., read with comments by T. S. Hunt, Canada Geological Commission.*^ 
This notice contains in a few lines an erroneous statement of the test, and 
in several more lines a criticism upon it, to which are appended brief re- 

Elies of Mr. Hunt and Prof Silliraan, Jr., to this criticism. At page 403 
owever, there is a copy of the paper as sent before the time of meeting, 
and for the recovery of which, and its insertion, the writer is indebted to 
the kindnes of Mr. Hunt 

A few quotations from this paper must conclude this intrusion upon 
your patience. 

"iVew test for the Nitrites and Nitrates, <kc. — Chemistry has hitherto 
furnished no distinctive test for the nitrites when presented in small 
quantities. From the supposed unfrequent occurrence of these salts, the 
want of such a test has never been felt. 

^*For several years, I have been engaged in a research which has led me 
to believe that the nitrites are of far more frequent occurrence than is 
commonly supposed, and that they have been mistaken for nitrates, as 
the usual process, with pure sulphuric acid and protosulphate of iron, will 
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give the same reaction with both classes of salts." Among the difficultieB 
encountered is named this one, ''the nitrites are generally either de- 
stroyed or converted into nitrates with such readiness that it would be 
almost impossible to concentrate their solutions." After describinsf the 
care required in making this test, the following words are found : "^Yith 
these precautions, I have found this test astonishingly delicate, in fact 
ranking with those for iron, iodine, <kc. Using fused nitre, I have de- 
tected the presence of 1 pt. in 617,000 pts. of water; a bystander, wholly 
ignorant of the nature of the operation, pronouncing as to the color. Yet 
this salt contained about one-half its weight of undecomposed nitre." 

Next follows a description of the conversion of this test into one for 
the nitrates, after which this remark is made: "In estimating the deli- 
cacy of this process, I had used pure rain-water, but before completing 
the experiments I was obliged to be absent for several days; on my return, 
I soon found that the water from the same cistern contained so much of 
nitrates and nitrites that it could no longer be used." "The interval had 
been marked by the occurrence of frequent and severe thunder showers." 

It is very doubtful whether an earlier notice than this, of the presence 
of nitrites in rain-water, can be produced. 

In spite of its unfortunate position in the volume, it seems that the 
paperjust quoted has been republished in this country, in England and 
on the continent, and, as the much valued Reports of the Smithsonian 
Institution are widely distributed, the verification of the quotations above 
cited can readily be made. 

It is H matter of regret that the want of time and the absence of docu- 
mentary evidence, soon to bs supplied, prevents, at present, the continu- 
ation of my contributions to the history of this subject as connected with 
chemical science ; since the result, it is believed, would show another and 
an earlier origin for these views than any which has yet been assigned 
to them. 



SCIENTIFIC INTELLIGENCE. 

I. PHYSICS. 

1. On the Fraunhofer lines visible in the Solar Spectrum, — Akostr5h 
has communicated an interesting paper on Fraunhofer's lines, from which 
we shall extract a few notices relating to particular points not specially 
mentioned in the more recently published memoir of Kirchhoff. The 
author begins by referring to a previous memoir of his own, in which he 
bad endeavored to show that a body in a state of glowing heat emits 
just the same kinds of light and heat which it absorbs under the same 
circumstances. The conclusions there arrived at were as follows. 

The electrical spectrum is composed of two superposed spectra, the 
one beloaging to the metal of the electrodes, the other to the gas through 
which the spark passes, the two spectra being distinguishable by the dif- 
ference in appearance. Metallic compounds and metallic sulphids have 
in their luminous spectra the same lines as each of the bodies which 
the compound contains, and this affords a ready method of qualitative 
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analjsis. In the same paper, the aathor remarked that FraunhoferV Fraes 
were an inversion of the bright lines in the electrical spectrum, and that 
an explanation of the lines in the one system would probably furnish an 
explanation of those of the other, according to the principle laid down 
in that dissertation. In the present memoir, the author applies the gene- 
ral principle to the case of the sun's atmosphere, and distinctly states 
that^ by determining coincidences between the dark lines in the sun's 
light and the bright lines in the electric spectra of different metals, we 
can determine what metals exist in the solar envelope. As Angf^trdm's 
memoir was read before the Royal Academy of Science at Stockholm, 
Oct 8, 1861, it appears that the priority of conception, at least, belongs 
to him, while Eirchhoff has the honor of being the first to demonstrate 
the truth by direct experiment. Eirchhoff's map of the spectrum ex- 
tends only from D to a little beyond F ; the following statements will 
therefore interest the chemist Between G and H there are fifteen strong 
iron line<«, all having their counterparts in the solar spectrum. The two 
strongest of these lie at about one-fourth and three-fourths of the distance 
between H and G, and that nearest G is double and contains a calcium 
line. The third of the lines marked 6, reckoning towards F, is double, 
and belongs to both magnesium and iron. Calcium has three strong 
lines at the violet end of the spectrum, of which two correspond to the 
H lines, and the third in order forms with one of the iron lines the above- 
mentioned strong double line. Calcium has also six lines coinciding with 
lines of the G group, three between G and F, and groups of fine lines at 
£ and between £ and G. Aluminum exhibits two strong lines between 
the two H lines of the solar spectrum and corresponding to two dark 
lines. Between H and G aluminum probably forms a continuous spec- 
trum. The manganese spectrum exhibits a considerable number of lines. 
Between G and H two groups of manganese lines coincide with two 
similar groups of iron lines, and between G and F there are also thirteen 
manganese lines closely approaching those of iron, and certainly corres- 
ponding to dark lines in the solar spectrum. Strontium has two strong 
fines between H and G which appear to correspond to solar lines, but 
the strong blue strontium line between G and F has no corresponding 
line in the solar spectrum. The author assumes further that the line C 
belongs to hydrogen. An interesting discussion of the theory of ther- 
mometrio heat concludes Angstr5m's memoir, which, it must be remem- 
bered, although first published in English in July, 1862, in reality pre- 
ceded the important memoir of Eirchhoff. — L,^ E, and D. Phil. Mag^ 
xxiv, 1, July, 1862. w. g. 

2. On the violet flame of many Chlorid$. — Gladstone has observed 
that the majority of the lines in A. Mitscherlich's diagram of the fiame 
of chlorid of copper (given by Miller in 1845) are common to a large 
number of chlorids if they are suflSciently heated. Thus, in the burning 
of old ship timber, which of course contains various alkaline and earthy 
chlorids, the light consists of three groups of lines, the first g/^en and 
extending to 6, the second bluish green and blue on either side of F, 
the third violet from midway between F and G to a little beyond G. 
These bands may be resolved by the spectroscope into groups of lines 
which are identical with the lines of chlorid of copper, as shown by ac- 
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tual angular measurement. The yellow sodium light is wanting. The 
ohloriils of copper, platinum, gold, mercury, nickel, cobalt, zinc, iron, 
sodium, potamium, and barium, all exhibit the characteristic violet light 
when sufficiently heated. The explanation of these phenomena is not 
apparent in the present state of our knowledge. — L. and E, Phil, Mag.j 
ixiv, 417, December, 1862. ^ w. a. 

8. On the Solar Spectrum. — Mbrz has communicated a few notes on 
the construction of the spectroscope and kindred subjects, which are 
worthy of attention. The author in the first place gives a resutni of the 
results of Fraunhofer with the spectra of fixed stars, and then quotes 
very briefly from a memoir of Prof. Donati of Florence, which we have 
not seen, and which describes the spectra of Sirius, Vega, Procyon, Reg- 
ulus, Fomalhaut, Castor, Atair, Capra, Arcturus, Pollux, Aldebarau, 
Kigel, and Antares. From these observations, it appears probable, ac- 
cording to Mens, that iron plays the chief part in the atmosphere of all 
these stars. The next notice refers to the use of very large prisms and 
telescopes for the observation of the spectrum. The author found that a 
flint glass prism of 60^, with a face 43 lines in breadth, placed in the 
corresponding section of a beam of parallel rays emerging from a con- 
denser with an aperture of 84 lines, resolved the line D into five lines. 
A prism with a face of 19 lines resolved D into three lines. When 
eleven prisms were used, with an angle of about 480**, D was resolved 
into seven lines. The author expects that great advantage will result 
from an increase in the size of the prisms and telescopes, and proposes 
to experiment in that direction. — Popg. Ann., cxvJi, 654, Dec 1862. 

w. a. 

[Compare Prof. Rood's article on Merz^s results, p. 856 this volume. — 

4. A new Spectroscope, — Littrow has devised a new form of spectro- 
scope, in which only one telescope is necessary, and 'in which four prisms 
are made to give the same dispen^ion as eight with the old arrangement 
In this instrument the bundle of rays which diverge from the slit are^ 
rendered parallel in the usual manner by an achromatic lens placed at 
the opp^isite end of the condensing telescope. The rays tlien traverse 
successively four or more flint glass prisms of 60% then fall upon a mir- 
ror which reflects them back so that they again traverse the prisms and 
fall upon the lens of the condenser. This lens produces an image of the 
spectrum near the slit, where a prism is placed so as to throw the rays 
into a lateral ocular. The prisms are so connected that by turning a 
pinion the whole spectrum can be brought in succession into the field of 
Tiew, each prism being constantly in the position of minimum deviation 
for each ray. The apparatus with four prisms costs in Vienna only 420 
franoa, and gives, according to the inventor, many lines not seen in 
Kirchhoff's map. An apparatus involving a similar principle has also 
been described, though very obscurely, by Janssen.' The adjustment of 
the prisms in Littrow's apparatus ought to be adopted in all spectroscopes 
in which more than one prism is employed. — Cosmos j xzi, 650. 



w. o. 



' Comptes Rendus, June 28d, 1862. 

Am. Jour. Sol— SB00in> Sbrxxs, Vol. XXXV, No. 105.~Mat, 1868. 
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5. On the Spectra of ike Alkaline Metals, — Wolf and Diacon have 
studied the spectra of the alkaline metals produced by very high tem- 
peratures, and have found that even the light of sodium is not mono- 
chromatic. The authors obtained their spectra by passing hydrogen 
through a slightly bent tube containing potassium, sodium, or a volatile 
chlorid, and heated to a convenient temperature. The hydrogen, on 
issuing from the tube, is mixed with oxygen and burned. Under these 
circumstances, many metallic chlorids give remarkably well defined and 
long-continuing spectra. Metallic sodium gives in thb manner six well- 
defined lines between C and F, upon a faintly colored ground, which, 
however, is not continuous, but exhibits two sudden variations in inten- 
sity. Potassium gives a magnificent spectrum, in which eleven lines — 
for the most part already noticed by Debray and Grandeau — are observed. 
Chlorid of lithium gives four brilliant and characteristic lines. Finally, 
the chlorids of copper and zinc give very well defined spectra of great 
intensity. — Comptes HendiUf Iv^ SS4. w. o. 

6. Contributions to spectral analysis. — 65ttger has published a few 
notices relating to the spectral analysis, from which we extract what is 
new. Selenium gives, according to B5ttger, between the yellow and the 
violet, a very large number of equidistant dark lines. Native selenid of 
mercury gives the same reaction. When coal-gas, before reaching a 
Bunsen^s burner, is caused to pass through a wash-bottle containing a 
little chloroform, a fiame is obtained which exhibits a beautiful green 
inner cone, the spectrum of which exhibits two dark blue lines at the 
extreme end of the violet, three very broad green lines between D and 6, 
and a broad blue line between F and G. Chlorid of bismuth produces 
a great number of bright lines in the red and blue, which, however, last 
but an instant Fluor spar gives, in addition to the calcium lines, a 
beautiful clear blue line, which, according to Bottger, is characteristic of 
fluorine. Bottger found this line in all the varieties of fluor spar as well 
as in chemically pure fluorid of calcium, but not in cryolite or fiuorid of 
^tassium. The spectrum of cyanogen — long since observed by Draper 
— is of extraordinary beauty. — Journal fur Prakt. Chemie, Ixxxv, 392. 

w. o. 

7. On the spectrum of Sodium, — Fizbau has made the very noteworthy 
observation that metallic sodium in a state of active combustion gives a 
continuous spectrum in which the line D appears as a dark line. Potas- 
sium and magnesium do not give continuous spectra under the same cir- 
cumstances, and Fizeau's observation at present stands entirely isolated, 
without even an attempt at explanation. — Comptes RenduSy liv. w. o. 

[Draper's experiments have shown that metals up to a white heat give 
continuous spectra. At a higher temperature each metal appear? to give 
a discontinuous spectrum or one marked by brilliant lines with interven- 
ing dark spaces, as shown by Kirchhoff. Is it not possible that at a still 
higher temperature the spectra again become continuous, the tempera- 
tures at which this takes place being different for each substance? This 
theory explains the occurrence of more brilliant lines at very high than 
at lower temperatures, continuity being simply the limit finally reached. 
If we admit the correctness of this view, Fizeau's experiment may be 
explained very simply, since the intense light of the body of the flame 
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of burning sodium, which in itself gives a continuous spectrum, passing 
through the portion of the flame ignited at the edges in contact with the 
air and of lower temperature, or still more probably through vaporized 
metallic sodium which has escaped combustion, will reverse the brilliant 
line D, and thus give a dark line upon a continuous bright spectrum. 
If this explanation, upon further knowledge of the facts, should prove 
correct, it will not be necessary, with Kirchhoff, to suppose that the solid 
body of the sun is ignited or luminous. For the temperature of the pho- 
tosphere may reasonably be supposed to be highest nearest the surface of 
the body of the sun, since there the condensation is greatest Those 
layers or strata nearest the sun will then give continuous spectra, and 
the rays from there passing through the outer strata will give spectra 
containing Fraunhofer's lines, according to the principle laid down by 
Angstrom, Kiix^hhofl^, and others. The temperature of burning sodium 
cannot be determined by calculation, so long as we are ignorant of the 
specific heat of the oxyd NaO in the form of vapor. "We may assume 
that this specific heat under a constant pressure is not mor^ than one- 
half of that of water, and we shall obtain the temperature of combus- 
tion by dividing the heat of combustion by the specific heat According 
to Favre and Silbermann, we have for the heat of combustion the num- 
ber 3195, which, divided by 0-5, gives for the temperature of combustion 
6390** C, which is less than that of hydrogen (=8061*' C.) burning also 
tinder a constant pressure. But if the specific heat of soda, NaO, in the 
form of vapor, be taken as one-fourth of that of water, we shall have 
for the temperature of combustion 12780^ 0. It appears by no means 
improbable that the actual temperature is even higher than this. — w. o.] 

8. On the indices of refraction of fluid homologous compounds, — 
Landolt has given a very interesting and valuable investigation of the 
coefficients and indi^ses of refraction and dispersion of the acids of the 
homologous series C2nH2nO^, of which formic acid is the first term. 
The author employed a Meyerstein's spectrometer, reading to 10 seconds 
of arc The liquids were enclosed in hollow prisms, the refracting angles 
of which were carefully measured after each cleaning and remounting. 
The source of light employed was a Geissler's hydrogen tube placed im- 
mediately in front of the slit of the spectrometer. The passage of the 
discharge of a Ruhmkorfi'^s coil gave the three brilliant hydrogen lines 
o, ^, /, observed and described by Pliicker, and for which that phpicist 
found the wave lengths Xa=6-53'3, Xp =4*843, ^=4*339. The position 
of these lines is fixed by the wave lengths of Fraunhofer's lines, which 
are as follows : 

Xb. ^0. ^D. itE. Xf. Xg. ^h. 

6-878 6-564 6-888 5-260 4-843 4-291 3-928 
expressed in hundred-thousandths of a centimeter. The employment of 
the three hydrogen lines, «, ft y, permits the observations to be made at 
all times and with the greatest facility and accuracy. Landolt further 
determined the indices of each substance for a series of temperatures, 
selecting 20° C. as the normal temperature. The bulb of the thermome- 
ter was in each case plunged directly into the liquid ; the prism and 
liquid were heated to 30° C. and allowed to cool slowly, the observations 
being made from degree to degree. The method of measurement em- 
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ployed was tbat of least deviation. According to Canchy, the connection 
between the wave length and corresponding index of refraction is ex* 
pressed bj the equation 

in which A is the coefficient of refraction, and B the coefficient of dis* 
persion. If the indices ^a Ri^d f^ bo determined by direct measurement 
for a given substance, we have the two equations 

A*a=:A+- 
from which we find 

Thus for water the indices found were 

/la =r 1-38120 
/ip=l •33723 
fi^= 1-34060. 

From thi and iu^ and the wave lengths 

Xa= 6-633 

Xy= 4-339, 

we obtain for the constanti A and B at 19^ C. the values 

A= 1-32386 
B = 0-31328. 

Calculating from these the value of iu^, we find /upz: 1*33722, which 
agrees very closely with the actual measurement, 1*33723. For the line 
D the calculated index was 1*33290, the value found by direct measure- 
ment also 1*33290. The author gives the values of A and B for each 
substance at each temperature measured. With these values he also 
calculates the indices of refraction of each subj^tance at the normal tem- 
perature of 20^ C. for the seven Fraunhofer's lines B . . . H. The roost 
interesting general results of Landolt's measurements, which begin with 
formic and end with oenanthylic acid, are as follows. The indices of re- 
fraction increase with the number of equivalents of carbon and hydrogen, 
but by no means uniformly. The indices for all the acids increase in 
about the same degree as the wave lengths diminish. The curves for 
the different acids are not equidistant, but, excepting in the case of 
formic acid, are nearly parallel. The coefficient A also increases irregu- 
larly with the carbon and hydrogen. The diminution in A for 1** C. 
becomes less from acetic acid upward, but the differences are very small. 
The change in the case of formic acid is less than in any of the others. 
The coefficient B also increases with the increase of carbon and hydro- 
gen, except in the case of formic acid. Also the elongation of the spec- 
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trum, as measured by the difference fy^f^af increaees with the degree of 
the acid in the series, excepting in the case of formic acid. The author 
promises a further discussion of the results of his measurements, as well 
as an examination of the indices of the homologous alcohols 02nH2,^.j 
+0^. — Poffff. Ann.^ cxriii, 363. w. o. 

II. CHEMISTRY. 

1, On the coloring mattertt derived from aniline. — Dr. Hofmank has 
published an elegant investigation of the colors derived from anilin, 
vhich places the chemical nature of these substances in a clear point of 
view. Hofmann finds that the red coloring matter, produced by the 
action of the chlorids of carbon, tin, mercury, and other metals, and of 
certain oxydizing agents upon anilin, is an organic base which has the 
formula C^^H J gNj. This base he terms kosanilin ; in a pure state it 
is a perfectly colorless crystalline l>6dy, slightly soluble in water, and be- 
coming red on exposure to the air. It dissolves in alcohol with a dark 
red color. The change of color is not accompanied by a change of 
weight. On distillation, the base yields anilin and a carbonaceous mass. 
The hydrate is O^^HjoNg, 2H0. The base is triacid, but forms three 
classes of salts : 

C,oH,,N3.HCl 

C^oH,eN3.2HCl 

a^oH|9N3.3HCl. 

The salts with one equivalent of acid are very stable ; they exhibit for 
the most part a green metallic lustre like the wings of cantharides. They 
are red by transmitted light, and their solutions have a magnificent red 
color. The salts with Uiree equivalents of acids are yellowish-brown, 
both in the mass and in solution. The chlorids 04^njgN3.H01 and 
C^^HjgN3.3flCl unite with bichlorid of platinum to turm uncrystal- 
lized salts; the triacid chlorid loses acid on heating to 100® C, and be- 
comes indigo-blue, which Hofmann attributes to the formation of an un- 
stable intermediate chlorid. The author describes several crystallized 
salts of rosaniiin ; the acetate C^o^is^s*^*^*^* '^ ^^® most beauti- 
ful. The action of nascent hydrogen converts rosaniiin into leucanilin, 
C^^HajNg, which is coloHess and crystalline, and forms salts containing 
three equivalents of acid. Oxydizing agents convert leucanilin into ros- 
aniiin, so that Hofmann compares the two bases to blue and white indigo. 
Hofmann has further examined a beautiful yellow coloring matter 
which is formed in the oxydation of anilin, and which he terms chrys- 
anilin. This base exists in large quantity in the resinous substance 
which accompanies rosaniiin in all the usual modes of preparation. The 
base in question appears to have been first prepared by Nicholson, and 
presents a fine yellow amorphous powder, which is scarcely soluble in 
water but very soluble in alcohol and ether. The formula of chrysanilin 
is C^jjH^yNg, and it yields two classes of well crystallized salts, being 
mouHcid and biacid. The most remarkable property of this base is the 
formation of a nitrate so insoluble that chrysanilin is the best known 
reagent for nitric acid. One gramme of nitrate of potash in one litre of 
water immediately gives a crystalline precipitate with a solution of chrys- 



Digitized by VjOOQlC 



418 Sdentijic Intelligence, 

anilin. The forroalas of the three bases described by Hofmann exhibit 
a remarkable connection — a sort of homology in which Hj is the con- 
stant difference. Thus we have 

Chrysanilin, - - - C^^Hj^Ng 

Rosanilin, - - - . C^^HjgNg 

Leucanilin, . - - ^40^21^8 

The conversion of chrysanilin into rosanilin and leucanilin appears possi- 

)>le, but has not yet been effected. 

Dr. Hofmann has also examined the beautiful blue coloring matter ob- 
tained from crude chinolin by the action of the iodids of methyl, ethyl, 
&c, and termed cyanin. The iodid of this base has the formula C^o 
H99N2L Another base homologous with this is found in the commer- 
cial cyanin. Its formula is CggHggNjI, and it appears to be derived 
from pure chinolin, C.gH^I^, while the first mentioned base is derived 
from lepidin, CjoHgN. The author distinguishes two phases in this 
reaction. In the first we have the equation 

C,,H,N+C.,H,J=C„H,,NI; 
in the second we have 

2C3^H2oNI+KO,HO=CeoH33NaI+KI+2Ha 
— Comptes Rendus^ liv, 428, Iv, 817, 849. w. o. 

Analytical CHiMiSTaT. 

2. On the Analysis of Borates and Fluoborates. — In solutions which 
contain only boric acid and alkalies, Marionac (Fresenitis^s Zeitschri/t 
fur Analyiische Chemify drittes Hefl^ determines the former as follows: 
The solution is neutralized with chlorhydric acid and chlorid of magne- 
sium, or better, chlorid of magnesium-ammonium is added in such quan- 
tity that to one part of boric acid at least two parts of magnesia are pres- 
ent The liquid is now made ammoniacal and finally is evaporated to 
dryness in a weighed platinum vessel. Should the addition of ammonia 
cause a precipitate which does not readily vanish on warming, sal-am- 
moniac must be put in until the liquid becomes clear. During the 
evaporation, it is well to add a few drops of ammonia from time to time. 
When the mass is dry it is heated to redness, then treated with boiling 
water, the residue is collected on a filter and washed with hot water 
until the washings are not in the slightest affected by nitrate of silver. 

This first residue contains together with excess of magnesia the larger 
part of the boric acid. A small amount of the latter always goes into 
solntion. The filtrate and washings are treated with ammonia and 
again evaporated, ignited, and washed as before. The second filtrate 
and washings are once more treated in the same manner, when great 
accuracy is required. 

The three residues are ignited together in an open crucible as strongly 
as possible and so long as to decompose the traces of chlorid of magne- 
sium which they may contain. When they are weighed, it only remains 
to estimate the magnesia in them, to learn by difference the quantity of 
boric acid. This can be done either by dissolving in an acid and precipi- 
tating ammonia-magnesian phosphate or more rapidly by dissolving in 
a known volume of standard sulphuric acid at a boiling heat and deter- 
mining the excess, with help of an alkali solution. 
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Should an insoluble, heavy, gray residue remain on treating with acid, 
it must be collected and its weight deducted from that of the borate of 
m^nesia. It is platinum. 

The subjoined example illustrates the method and demonstrates that 
alkali-chlorids in large excess have no serious influence on its accuracy. 
0*764 grm. of pure borax, containing 0*280 grm. of boric acid were 
dissolved with 2 grm. of chlorid of sodium and 3*2 grm. of crystallized 
chlorid of ammonium-magnesium were added. 

First residue = 05720 ) * . j u • • j /> c^^a^r 

contained magnesia = 0-3053 [ ^^^^^^^^^ ^""^ ^'^ = O'^**' «"». 

Second residue = 0-1040 

contained magnesia = 0-0947 

Third residue = 00645 

contained magnesia = 0*0625 

Total, 0-2780 

Other determinations gave results of equal accuracy. From insoluble 
compounds the boric acid is obtained in solution by fusing with thrice 
their weight of carbonate of soda and exhausting the mass with water. 
In case of silicates the alkaline solution is digested with chlorid of am- 
monium to precipitate silica. 

When one operates with a fluo-borate the solution of the carbonate of 
soda fusion is digested with sal-ammoniac to decompose a good share but 
not all the soda-carbonate, and thereupon is precipitated with a neutral 
or ammoniacal solution of chlorid of calcium. The precipitate of Ca Fl 
and CaO COj is washed, — a matter easily accomplished — dried, gently 
ignited, treated with acetic acid, evaporated to dryness and the pure 
Ca Fl collected, washed and weighed. The filtrate, after removing lime 
by carbonate and a few drops of oxalate of ammonia, may be treated as 
before described for the estimation of boric acid. From a mixture of 
2*420 grm. of fluor-spar with 0*382 grm. of borax containing 0*190 
grm. of fluorine and 0*140 grm. of boric acid, were obtained by this 
process (except that no fusion was made), 0-1883 grm. of fluorine and 
0*1362 grm. of boric acid. In the analysis of borofluorid of potassium 
a loss of fluorine equal to 1-5 to 1*8 per cent occurred which Marignac 
thinks might have been avoided by employing a caustic alkali in the 
fusion. 8. w. J. 

Photogkafht. — 

3. Collodion, — "We translate from La Moniteur de la PhotographtB 
for February 16th, 1863, the following letter addressed to the editor by 
A. Jeanrenaud. Mr. Jeanrenaud is a well-known skillful amateur pho- 
tographer. 

" Mr. Editor : — If you and several other gentlemen had not requested 
of me the formula for the collodion I use, I should perhaps never have 
determined to publish it In general, each photographer has his own 
special processes, so that it may be said that there are as many formulas 
for collodion as there are operators ; but, since you judge, from the 
results I have obtained, that it will be useful to make my formula 
known to your readers, I do it with the more pleasure, as I hope 
that those who shall take the pains to try it will have no reason to 
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regret it. This formula is less empirical than it seems, for it is ihe te* 
suit of a long series of researches and trials, concerning which it wonid 
be useless to dilate. Such as it is, it is pood, and has given me for 
several years very constant results ; and, I may add, that unlike other 
collodions, time has upon it no other influence than to improve it, 
which has determined me always to have a supply a year old on hand. 

Formula, 



For one litre of collodion, 


= 8H flt^d ounces. 


Ether at 62^, 800 grammes, 


284 - 


Alcohol at 40**, 260 


88 " 


Very soluble gun cotton, 8 ** 


128 grains. 


lodid of cadmium, 9 ** 


189 - 



Upon complete, solution twenty-five drops of pure bromine are added. 
The color becomes very intense, for there is some iodine set free, and a 
consequent formation of bromid of cadmium. From this litre I extract 
100 grammes — one tenth part of the whole quantity — which I place in 
a separate flask. Into this 100 grammes are dropped twelve or thirteen 
drops of highly concentrated liquid ammonia. A very thick golden- 
yellow precipitate is formed, so thick that it will not mingle with the 
supernatant liquid even by vigorously shaking the flask. It is not easy 
to define with chemical exactness the constitution of this precipitate ; 
but what is certain is, that it suffices to add to it a few drops of crys- 
tallizable acetic acid to dissolve it and render the collodion perfectly 
limpid. This last operation with acetic acid is somewhat uncertain, as 
the quantity varies according to the quality of the alcohol and ammo- 
nia used. I now pour back into the first flask the 100 grammes upon 
which I have just operated, and let the whole stand for fifteen days 
before using it. During this time the collodion, however red it may 
be, changes gradually until it attains at last a pale straw-color, which 
tint it ouffht to keep. If the collodion is found to be insufficiently 
iodized (although the proportions above given ought to be quite suffi- 
cient), I ought to say that it would not be proper to add the iodid of 
cadmium directly, or the collodion will become cloudy and cannot be 
cleared by filtration. It is necessary to dissolve the iodid first in a 
small quantity of collodion separately, and mix afterwards. In con- 
clusion, the collodion contains iodids, bromids and acetates. It may 
happen, and it does happen in fact, that it forms in the negative bath 
small crystals of acetate of silver; I have never had any reason to com- 
plain of this, on the contrary I think it is to the reaction which pro- 
duces them that we must attribute the good qualities of this collodion.** 

in. METALLURGY. 

1. Thallium in furnace products ; by W. T. Roepper, (communicated 
in a letter to Prof. Geo. J. Bkush). — In examining before the spectroscope 
some of the dust deposited by the tunnel-head flame on the boilers of the 
Bethlehem Iron Works, a sharp, bright green line flashed up midway be- 
tween the green calcium and Ba a line, which, judging from Grookes* 
description, appeared to be the thallium line, a conjecture which Prof. 
Brush yerified by comparison with some of Lamy's chlorld of thallium. 
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The line appeared at 90^ on the scale of the instrament) sodium heinff 
at 60^ and the red and violet potassium lines respectively at 1^ and 
226^ In addition to the above lines, the spectra of sodium, potas- 
sium, lithium and calcium are distinctly displayed by this dust ThaU 
lium and the alkalies seem to exist in the dust, at least in part, as sul« 
phatee, which can be extracted by water. Similar dust from one of the 
other furnaces along the Lehigh gave the same results; hence it is not 
unlikely that thallium is a common product of the anthracite furnaces, 
and is perhaps derived from the pyrites accompanying the coal, though 
Crookes found the non-cupriferous pyrites to be almost free from this 
element.* 

It is only the dust which remains lying on the boilers, or is deposited 
on the iron doors or shutters of the boiler-chamber, which gives the thal- 
lium reaction, while that which has fallen to the floor does not show \U 
The reason probably iy, that it is volatilized by the higher heat of the 
^ flame, and escapes through the chimney as soon as it is removed from 
the comparatively lower temperature of the steam and the outer doors, 
which seem to act as condensers. I have not been able to detect it in 
the ashes of anthracite from a common stove, while they beautifully dis- 
play the sodium, potassium and lithium lines. 

Bethlehem, Pa^ April 8, 1863. 

2. Beasenier's process for the produeium of Iron and Steel, — This 
method for converting the purer varieties of pig-iron into steel and bar- 
iron is constantly increasing in favor among European ironmasters. 

In a recent communication to the *' Berggeist^^ Prof. Tunner states 
that thousands of cwL of Bessemer-steel and iron are now annually 
produced in England and Sweden ; that 6essemer*8teel is already an ar- 
ticle of commerce in Germany ; and that lai^e works are also being 
erected for the employment of this method in France. 

Whenever the proper raw-material is used, Bessemer's process gives 
steel which in all respects is fully equal to the best varieties of cast-steel; 
and iron of as good quality as the best forge-iron. The loss in converting 
pig-iron into steel, by this method, is 12 to 15 pr. ct, and in making bar- 
iron 18 to 22 pr. ct. In 5 to 10 minutes, 15 to 20 cwt of fluid pifi;-iron 
are converted into steel or bar-iron with scarcely any cost for fuel, and 
without hand labor. The pressure of blast used is from ^ to 1^ atmo- 
spheres, and the amount is 800 to 1200 cubic feet of cold air of the 
ordinary atmospheric density. 

Only good charcoal-iron is adapted for conversion by this method, and 
the reason of the failure of the earlier experiments was the employment 
of improper and inferior raw- material. Swedish pig-iron is now always 
used in England for the production of the best sorts of steel and iron. 
In some of the new iron works attempts have been made to improve the 
quality of English pig-iron which has been carried to the point of con- 
yersion, by adding to it malted Swedish pig-iron ; manganese compounds 
have also been used for the same purpose. But the separation of the 

' Mr. Crookes has recently annotmced that he has found tballitiin m compara- 
tively large qaontities in the deposit from the flues of Mr. Spence's pyrites buroen 
at Manchester.— >(7A«iii. New%y vii, 160.— o. J. b. 

Ah. Jour. Sol^Sboond Sebibs, Vol. XXXV, No. 105.— Mat, 1868. 
54 
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deleterioas substances associated with carbon in pig-iron still remains an 
unsolved problem. For the success of this method, a good quality of pig- 
iron is therefore indispensable, and further a high temperature ; this last 
is attained by converting large quantities of iron in a single operation. 
In Sweden 15 cwt. for a charge is the minimum quantity used, and if 
60 to 100 cwt. be employed the result would be still more favorable. 
In converting large quantities at one operation, the cost is proportionally 
diminished, and the product may also be made more uniform. 

One great advantage of Bcssemer^s process is that so much larger 
quantities of material can be operated upon at one charge than in the 
ordinary methods of refining, and this quantity is not restricted within 
narrow limits as in puddling and hearth refining. For the production of 
the proper temperature, the relative amount of blast to the pig-iron 
operated upon should be carefully regulated. If too little, the process 
goes on slowly, and much heat is lost by radiation ; on the other hand, if 
too much blast is used, there is also a loss from the heat carried off by 
the air which is forced through the iron before it has effected the desired 
decomposition. The pressure of the blast must, at all events, be greater 
than that of the column of iron in the furnace, in order that the bath of 
molten iron shall be thoroughly penetrated and the whole melted mass 
set in violent agitation. In Sweden the pressure of half an atmosphere 
has in most cases been found sufScient, while in England a pressure equal 
to li^ atmospheres has been used. 

Tunner places particular emphasis on the employment of a high pres- 
sure with hot blast. He says that if the blast were to be heated to 
200-300^ C, or perhaps even to 600-600^ C, the conversion would un- 
questionably proceed with great regularity and completeness, and the dif- 
ficulties in the manufacture of soft bar-iron and steel would be overcome. 
Further, it is to be borne in mind, that, in order to produce a given va- 
riety of steel or iron, the process of conversion must be interrupted when- 
ever the refining has reached the desired point ; this last is determined 
by observing the character of the gases and sparks which escape from 
the furnace, very much as is the case in hearth refining : practice is of 
course required to be able to determine this point with accuracy. The 
fracture of the metal serves as a control in sorting the different qualities. 
The cost for furnace repairs is much less than was at first anticipated, but 
the waste product in conversion (equal to 20-30 pr. ct when the iron is 
made into bars) demands consideration, especially as no use has yet been 
found for this more or less impure product If, however, we take into 
consideration the length of time that has been necessary to bring the 
puddling process to its present perfection, while on the other hand Besse- 
mer's process has accomplished so much in so short a time, we have every 
reason to hope that the day is not far distant when the still remaining 
difficulties in this process will be reduced to a minimum. — Potyteck- 
nischea Journal, clxvi, 447. [A wide field is open for the application of 
Bessemer's process in this country, where pure iron ores, fully equal in 
quality to those of Sweden and Norway, occur in such abundance. — 

G. J. B.] 



Digitized by VjOOQiC 



Agricultural Chemistry. 42S 



IV. AGRICULTUBAL CHEMISTRY. 

1. Atmoipherie Nitrite cf Ammonia and its Origin, — E. BoHue de- 
scribes {Ann, der Ch. u, Fh,^ cxxv, 21-38) the results of long study 
of this subject, made at the same time as, but iudependentlj of^ the 
investigations of Bottger and Schdnbein. 

Barrai found in the rain water collected at the Paris Observatory, 
during the year ending June, 1852, an average of 151*81 grms. of nitric 
acid and 41*82 grms. of ammonia per cubic metre. These results have 
not been received with confidence on account of the deficiencies of the 
methods at Barral's disposal for the estimation of nitric acid. Bous- 
singault, Bineau, Lawes <fe Gilbert, and Way found, on the contrary, in 
all atmospheric waters an excess of ammonia above that required to 
form nitrate with the nitric acid present^ and hence it has been assumed 
that there exist both nitrate and bicarbonate of ammonia in the atmo- 
sphere. Bohlig gives as the result of his researches : Ist, that ** normal 
atmospheric air and normal rain-water never contain bicarbonate of 
ammonia, but do contain nitrite of ammonia." 2d. ** The nitrite of am- 
monia originates wherever ozone comes in contact with nitrogen, as well 
as in all cases of combustion in free air." The experiments on which 
the first of these conclusions is based are purely qualitative in character. 
According to Bohlig the most sensitive reagent for free ammonia and 
carbonate of ammonia is chlorid of mercury — a solution containing but 
^jnhjrF o^ ammonia giving with this salt a perceptible white turbidity. 
If 40 cc. of water exempt from ammonia (such is the water of many 
springs, but distilled water rarely,) is mixed with 5 drops of a solution of 
corrosive sublimate (1 of salt to 30 of water) and the same quantity of 
a solution of the purest carbonate of potash (1 of salt to 50 of water), the 
whole remains perfectly clear for days together in closed vessels. If the 
solutions are much more concentrated, oxyd of mercury will separate. 
If water containing ammonia in combination with the stronger acids be 
tested with corrosive sublimate and carbonate of potash, the same reac- 
tion — turbidity from separation of amido-mercuric chlorid — takes place 
as happens with carbonate of ammonia and sublimate alone, double de- 
composition occurring between the ammonia salt and carbonate of 
potash. 

Bohlig found, testing the water of each considerable rain for a year, 
that in no case was any turbidity produced by sublimate alone, while 
sublimate and carbonate of potash together in all cases gave a tur- 
bidity or even a precipitate. Contrary to the statements of the text- 
bx)kR, Bohlig also found that the first portions of the distillate from 
rain water were exempt from ammonia. Bohlig thus concludes that the 
ammonia or carbonate of ammonia found in any case in distilling rain 
water must have come from admixture of carbonate of lime with the 
water. 

In opposition to these results we have the statement of Boussingault 
that the water of fogs, in most cases, has a distinct and in some a strong 
alkaline reaction, (Agronomies ii, 227-8.) Besides it is not easy to 
understand how the methods employed by Boussingault and Way in the 
determination of nitric acid should not really have given the amount 
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of nitrous acid (calculated as nitric acid). The former first added 
carbonate of potash to a litre of the water, then slowly evaporated to a 
few cubic centimeters and finally estimated the oxydizing eflfect of the 
supposed nitric acid by indigo, in connection with strong chlorhydric 
acid. {Agronomie, ii, 299). Way made a pint of the water alkaline with 
lime, and boiled it down in a long-necked fiask to a small bulk, filtered 
from carbonate of lime, and evaporated in another fiask to dryness at a 
final heat of 350^ F. This residue was acted upon by iodid of silver 
and chlorhydric acid, and the liberated iodine was measured by sul- 
phurous acid. {Jour, Roy, Ag, Soc, of England ^ 1866, xvii, 167.) 

Bohlig, in the paper under notice, says, that rain water or a solution of 
nitrite of ammonia may be boiled a short time, and evaporated to one- 
third at a gentler heat, without loss of nitrite. The nitrites of lime 
and potash, in presence of excess of base, are supposed, on all bands, to 
be fixed at ordinary temperatures. We should expect then that a water 
containing nitrite of ammonia, when evaporated with carbonate of potash 
or lime water, would lose carbonate of ammonia, or free ammonia, while 
the nitrous acid would be completely retained in the residue. 

According to Bohlig, nitrite of ammonia in dilute solution, though 
suffering no chemical change by concentrating to a certain degree, is 
completely decomposed by fiirther evaporation at or near 212** F. On 
the other hand, nitrate of ammonia may be boiled to dryness without 
loss. As, now, rain water always acquires a blue color after a longer or 
shorter time with acidulated iodid of potassium-starch-paste, while the 
residue of its evaporation to dryness does not give this reaction, Bohlig 
concludes that nitrite of ammonia is, while nitrate of ammonia is not, a 
normal ingredient of atmospheric waters. 

From this result, it was warrantable to infer that the atmosphere itself 
contains no nitrate but only nitrite of ammonia. To examine the atmo- 
sphere more directly^ Bohlig passed 20 cubic feet of air slowly through 
a small quantity of pure water. By the above mentioned tests he found 
no carbonate but some more fixed salt of ammonia, though he could 
not obtain any reaction for its acid. In imitation of rain, he now caused 
pure water to fall in a very slender stream upon a long slip of purified 
paper which hung in the free air and conveyed the water drop by drop 
into a capsule placed beneath. The water which had thus exposed an 
enormous surface to the atmosphere contained both ammonia and 
nitrous acid in such quantity as readily admitted of detection, and the 
results of numerous trials in this way made in various conditions of the 
atmosphere, when the sky was clear and when cloudy, after thunder 
storms and after long gentle rains, were always qualiiaiively the same. 

Bohlig does not admit that nitrite of ammonia is formed by the 
direct union of nitrogen and water in the act of evaporation, as Schdn- 
bein believes ; but is of the opinion that this compound is simply col- 
lected by water from the atmosphere, where it previously existed. 

This explanation he conceives to account for the following &ct, viz: 
when spring water that is free from ammonia salts is distill^, the first 
portions that pass over always render very slightly turbid the mixture of 
mercuric chlorid and carbonate of potash. When the distillation becomes 
npid, this reaction disappears, but recurs again if the fire be slackened 
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and then again nrged. Here, the air, that occupies the helm of the 
still, yields, according to Bohlig, its nitrite of ammonia to the condens- 
ing vapors. 

Our aathor says farther that the statement of Schdnbein, that water 
and nitroffen unite directly to form nitrite of ammonia, appears doubtful, 
because the evaporation-experiments of the latter were made with un- 
limited quantities of air, and no account was taken of the pre^xistence 
in it of the nitrite. But the nitrite always occurs in the atmosphere, 
though in proportions that vary extraordinarily with meteorological 
conditions. 

In the experiment just described, with the slip of paper, Bohlig oft«n 
observed that the water evaporated to less than one-sixth its original bulk 
before giving any reaction for nitrous acid. This happened, for exam- 
ple, after a protracted rain. At other times, when the weather was fine, 
the water gave the reaction of nitrous acid after once flowing over the 
paper, even when its quantity was scarcely diminished by evaporation. 
Sch5nbein often failed to obtain nitrite, in his own experiments. 

Fuither trials which militate against Sch5nbein*s theory are the fol- 
lowing : 50 cc. of pure water were distilled in a rapid stream of air 
(more than three cuoic feet) made free from nitrite of ammonia by pass- 
ing through oil of vitriol and a lon^ potash tube. The temperature 
rose from 12^ to 100^ C. After cooling, the distillate gave no reaction 
either for ammonia or nitrous acid. This experiment was repeated in 
the same manner, save that a less quantity of unwashed air was passed 
through it Both the distillate and the residue in the retort gave most 
decided reactions for an ammonia salt, though nitrous acid was not 
detectable, from the inferior delicacy of the iodine starch test 

Five grms. of carbonate of potash, free from nitrous acid and amtno- 
nia, were allowed to deliquesce m the air. The liquid thus obtained gave 
very evident reactions for nitrite of ammonia. From this experiment 
we might conclude, using Schdnbein's logic, that water in the act of 
condensation in presence of nitrogen unites with the latter. 

Bohlig describes another highly interesting experiment Hydrogen, 
illnminatinff gas, and alcohol, respectively, were burned in a tall bell-glass 
connected by its tubulure with several Woulfe's bottles containing pure 
water, and finally with an aspirator. The combustible was thus consumed 
in a stream of common air. After several grammes of alcohol (or 
corresponding quantities of the gases mentioned) were burned, the 
water of the absorbing vessels was perceptibly add in its reaction, and 
with the iodid-of-potassium-starch test struck at once a deep-blue color. 
Ammonia was present only in minute traces, most perceptibly in the 
water which condensed on the sides of the bell and collected in a capsule 
placed underneath. This result indicates that the small amount of 
nitrite of ammonia found in the acid liquid was not produced in the 
experiment by union of water-vapor and nitrogen, but was simply con- 
densed from the atmosphere. 

Bohlig promises further researches, in which the air that feeds the 
flame shall be first purified from nitrite of ammonia. 

It is plain that this whole subject requires thorough experimental 
revision. The facts now in our possession are certainly not soflScient to 
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warrant the assumptioD that nitrite of ammonia is formed from nitrogen 
and water ; while at the same time some of Sch5nbein*s experimente are 
scarcely explainable on any other hypothesis. s. w. j. 

2. TI{£ mtrogen Question, — Liebig,* Nickl^s,' and others regard the 
theory of Schonbein with enthusiastic favor, since in their view it re- 
lieves the " nitrogen question " of agricultural chemistry of all embar- 
rassment, and demonstrates that the atmosphere is to plants a source 
as abundant as unfailing of combined or assimilable nitrogen. 

"We must emphatically dissent from any such conclusion, for two rea- 
sons: 1st. It is not, proved that there is in the atmosphere more assimi- 
lable nitrogen than corresponds to what has already been detennined, 
in a manner that we must at present regard as entirely trustworthy, by 
Way and Boussingault. Lawes and Gilbert, at Rothamstead, England, 
collected all the waters of rain, snow, dew and fog that could be gath- 
ered during the years 1866-6. Way analyzed these waters, and found 
in them, for 1866, 7*11 lbs. of ammonia and 2*98 lbs. of nitric (nitrous?) 
acid, for 1866, 9*63 lbs. of ammonia and 2*80 lbs. nitric acid — amounts 
corresponding to 603 and 8 31 lbs. of nitrogen, respectively, for an acre 
of surface. 2d. It is not proved that any nitrogen is made assimilable — 
converted into nitrite — by the act of evaporation. Until solid facta have 
been accumulated to a considerable extent, especially until quantitative 
investigations really demonstrate that combined nitrogen is much more 
abundant than appears from the researches of Way and Boussingault, 
we are not warranted in making such positive deductions from the re* 
salts of Schdnbein, interesting and valuable as they are. s. w. J. 

V. MINERALOGY AND GEOLOGY. 

1. On the composition of Columbite. — H. Rose considers this mineral 
to be essentially a compound of hypocolumbic acid with protoxyd of 
iron and manganese. It is, however, difficult to deduce a rational com- 
position from many of the analyses of the columbite from Bodenroais 
and Connecticut. The specimens from these localities vary exceedingly 
in their densities, their powder varies in color, and by careful observation 
it can be seen that they are more or less decomposed. The crystals are 
not unfrequently traversed by nfls and seams, and, on being broken, the 
fractured surfaces are often found coated with a thin layer of impure 
hypocolumbic acid, which last can be easily separated from the mineral. 
It would appear that columbite is partially decomposed by the action of 
water and the atmosphere, and that a portion of the iron and manganese 
is removed as carbonate ; another portion of the iron is converted into 
the magnetic oxyd, which gives the pulverized mineral a black color, 
while the color of the powder of the undecomposed mineral is cherry- 
red. The specimens having the highest specific gravity are those which 
are the most decomposed. The specimens of columbite from Greenland 
and from the Ilmen Mountains retain their original properties : they have 
a lower density than the specimens from Bodenmais and Connecticut, 
and their density is always constant; their powder is cherry-red, never 
black. It is only from the analysis of these unaltered specimens that we 

' Chemistry applied to Agriculture, 7tb edition. 
* This Journal, [2], zxzv, 268. 
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can arrive at a correct interpretation of the true composition of this 
mineral. 

Nine analyses of the columbite from Bodenmais have been made in 
Rose's laboratory by Rose, Afd6ef, Jacobson, Chandler, Warren and 
Finkener. The specimens examined showed the different densities 6*89, 
6-078, 6-976, 5-971, 6-860, 6-701, and 6-698. Those with the highest 
densities had a black powder, while in the lighter specimens the powder 
was more of a chocolate-brown or cherry-red color. The oxygen ratios 
between the bases and the hypocolumbic acid in the analyses were: 
1 : 407, 1 : 8-95, 1 : 3-7, 1 : 3-87, 1 : 8-66, 1 : 3-63, 1 : 3-4, 1 : 3-34, and 
1 : 3-16. 

The specimens of columbite from Connecticut showed less alteration 
than those from Bodenmais. Among them, however, were some speci- 
znens with a high specific gravity and having a black powder. Four 
analyses by Rose, Schlieper, Chandler and Oesten, on specimens having 
the densities 6-048, 6-683, 6-708, 6-483, showed the same peculiarities 
in regard to streak and powder as observed in the Bodenmais mineral 
The oxygen ratios were 1 : 3-63, 1 : 3*48, 1 : 313 and 1 : 31. The speci- 
mens which contained the largest amount of hypocolumbic acid had the 
highest density, and had also a black powder. 

Rose observes that the columbite occurring in the Greenland cryolite 
is unquestionably the purest yet found. The crystals have suffered no 
decomposition, and all the specimens have therefore the same specific 
gravity. Selected fragments gave this density as 6*374 to 6*376, in 
powder 6*4 ; the powder had a light cherry-red color. Two analyses by 
Oesten, and one by Finkener gave the oxygen ratio of bases to acid as 
1 : 3*08, 1:3-14 and 1 : 3-11. The columbite from the Ilmen Mts. is 
also extremely pure. Different specimens have the same specific gravity, 
G.=:5-461 — 5-447. An analysis of this columbite by Oesten shows it 
to contain a small amount of oxyd of uranium ; this is not found in co- 
lumbite from other localities. The Ural columbite does not contain any 
yttria or magnesia, as was formerly supposed. The relation of the oxy- 
gen of the bases to the acid is as 1 : 3*06. 

From these analyses. Rose concludes that in the purer varieties of co- 
lumbite — those which have suffered no alteration or decomposition — the 
oxygen of the hypocolumbic acid is three times that of the oxygen of 
the protoxyd of iron and manganese, that is, the relation of oxygen of 
the acid to that of the bases is as 3 : 1. An analogous relation exists in 
wolfram, the ratio between the tungstic acid and the bases being 8:1, 
and the bases also consist of protoxyd of iron and manganese.----c7btir. 
prakU Chem,j Ixxxv, 438. o. j. b. 

2. KiHchtimite^ a new mineral, — T. Korovaeff describes, under the 
name KiBcktim-Paridt, a new mineral from the gold-washings of the 
Borsowka river in the district of Kischtim in the Ural Mountains (Jour. 
prakL Chem.y Ixxxv, 442). The mineral was not crystallized ; color dark 
brownish-yellow, streak much lighter; fracture sub-conchoid al ; lustre 
between greasy and vitreous; friable, and in small pieces transparent. 
G.r=4*784. B.B., at a moderate temperature loses its lustre, becomes of 
a dull, opaque, opaline yellow color ; at a high temperature it glows, and 
on cooling has a high lustre, and a brick-red color. In the closed tube 
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ffives off water And becomes darker colored. Soluble in the flaxes l witk 
borax in the outer flame gives a yellow glass, in the inner flame fmi 
yellow, which on cooling becomes colorless ; with salt of phosphorus gives 
the same reactions, except that both beads are colorless on cooling. 
The powder moistened with sulphuric acid gives off fluohydric acid. 
Dissolved in chlorhydric acid, with the evolution of carbonic acid, and 
traces of chlorine. The acid solution gave no precipitate with sulphy- 
dric acid gas; in the neutral solution sulphid of ammonium gave a color- 
less voluminous precipitate, insoluble in caustic potash, but soluble in 
excess of carbonate of ammonia, thus indicatmg the presence of the oxyds 
of the cerium metals. The filtrate from the sulphid of ammonium pre- 
cipitate left no residue on evaporation and ignition, showing the absence 
of alkalies and alkaline earths. Three analyses gave : 
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9-89 

From this, Korovaeff deduces the formula 6LaC+(Se+0e,Fl3-|-2fi) or 
Stafl+CejCFl, 0)*-f tt, which on calculation equals 17-28, fi 2 40, La 87-67, 
Ce 26-28, Fl 7-62, 9-60=al00'OO. 

In physical characters, except crystallization, the mineral very closely 
approaches the parisite from Musso, described and analyzed by Bunsen. 
The Kischtim mineral, however, contains no lime, and on treaonent 
with chlorhydric acid evolves chlorine, indicating the presence of sesqui- 
oxyd of cerium. Its specific gravity also differs materially from parisite, 
the latter being 4*35, while the Kischtim mineral is 4*784. We suggest 
the name Kisehtimite as preferable to the double name Kischtim-ParisU 
for this new species. o. j. b. 

3. Catalogue of the Miocene Shells of the Atlantic Slope ; by. T. A. 
Conrad. — In the last number of the Proceedings of the Academy of 
Natural Sciences of Philadelphia (Dec, 1862, pp. 669-682), Mr. Con- 
rad has given us a Catalogue which must prove an invaluable assistance, 
not only to palnontologiste but to those students of recent zoology who 
make the shells of our coast a subject of study. The notices of our 
Miocene shells previously published, particularly those of Mr. Conrad 
himself, are so numerous and scattered, that to collect and index them, 
— a necessary preliminary to their investigation, — would be by far too 
extended a work for every one interested therein to undertake for him- 
self. It is a subject for congratulation that this work is now done for 
all, by one so competent and so well acquainted with our Tertiary Faa- 
nse as the distinguished author of the ^< Catalogue." 

Mr. Conrad states that the Miocene of our Atlantic slope extends 
from New Jersey to South Carolina, and he includes in it the so-called 
" Pliocene " of the latter State. The newer Pliocene or Pleistocene of 
the coast rests immediately upon the Miocene, and there is no inter- 
mingling of extinct forms between these two formations. About 680 
species of shells are found in the Miocene, the proportion of Conchifers 
to Gasteropods bein^ 1 : 1*14. Mr. C. thinks that the proportion of 
recent species genenmy acknowledged to occur in this formation should 
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be greatly reduced, and he rejects from the list no less than 18 which 
were formerly supposed to be identical with recent forms. He even 
doubts whether any of them are identical ; those that possibly are so 
being only 30 in number, most of which he has not as yet had an op- 
portunity of comparing with their recent analogues or co-species. The 
Natica herot and iV. duplicaia of our coast have fossil analogues so 
closely resembling them that he can find no essential difference between 
them. We would suggest that, in making these comparisons, specimens 
from the intermediate Pleistocene depcMsits should also be examined. If 
a few of the denizens of that ancient Miocene sea have really survived to 
the present epoch, we might expect them to have undergone some sliglit 
change during so great a lapse of time. A comparison with those ex* 
amples which lived at an intermediate epoch would go far toward set- 
tling this question. 

A few words on the nomenclature employed by Mr. Conrad will not be 
out of place here. He has followed the authors of " The Grenera of 
Recent Mollusca" in restoring the ** generic" names of Klein, and giving 
them the preference over the more recent, but well established names 
of authors whose works were, until very lately, universally accepted. 
Against this we must enter owe protest. The generic nomenclature of 
the Mollusca is in a state of extreme confusion, and unless we can find 
some principle to guide us in selection among the older names of these 
groups of species, we can never reach a firm basis. The true principle 
seems to be sufiSciently plain, and has, with few exceptions, been gene- 
rally followed. 

The system of nomenclature proposed by Linnaeus, the convenience of 
which has been proved by an hundred years of usage, has become the 
law^ and it follows that no names should be adopted as generic which 
were not given in accordance with this law, and by those who under- 
stood that they were naming genera^ in the Liunsean sense. We would 
not^ indeed, join those who consider that we cannot go behind a partic- 
ular edition of the ^^St/aUma Naturce" nor would we exclude from use 
the names proposed by all authors who were not strictly binomial in 
their specific nomenclature. An author may name a genus, and give its 
type, without describing any species whatever under it. Bnt it is essen- 
tial that an author should acknowledge genera as understood by Lin- 
n«us, and also that they are composed of species in the Linnsean sense* 
But Klein, who was an avowed enemy of the Linnaean school, made use 
of an entirely different system in his '^Tentamen Meihodi OstracologiccB.^^ 
His *^ species'' avowedly include revcral species of the Linnsean kind, 
each designated by a ^phrase" according to the general usage among 
pre-Linntean authors. Witness, for instance, on p. 114 of his work 
above named, where we find, — ** Genus I, Patella iniegra. Species I, 
Striata. 1. Indica, major, itriia plants^ etc. 2. ^Cypria, strtis crassiM** 
etc^ and so on, including 22 species under the *• species Slriata^^ until 
we come to "Species II, Betkulata sen dathrata^ with 7 species; "Spe- 
cies III, Virgata vel eirclnnata^^ with 4 species ; " Species IV, Lavti^ 
with 5, and so on. Klein's specie$ in fact correspond more nearly with 
LinnsBan genera. Again, very many of his genenc names are composed 
of two words, and the most enthusiastic of his modem followers do not 

Am. Joub. Scl— Second Skiubs, Vol. XXXV, Na 106.— Mat, 1868. 
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daim priority for these, with the exception of H. and A. Adams, who 
take sometimes the first word of the binomial phrase for the generic 
name to be established ! To this objection it is answered that wherever 
Klein's names are (accidentally) nninomial, they must be adopted. But 
if this method of settling the question be allowed, we shall have all 
writers who are affected with the prevailing rage for change, searching 
through every forgotten and almost extinct work at all relating to 
natural history, which has appeared since the invention of printing, 
seizing upon every case in which an author happened to designate a 
group of animals by a single name, and adding this to our already over- 
burdened synonymy, to the suppression of the name last in vogue. And 
further, when we have got to the date of the invention of printing, 
there will be some who will insist that the distribution of a certain 
number of copies of a manuscript constituted publication, and so go 
back to the still older names given by writers who flourished during 
and before the Middle Ages ! Naturalists, averse to the more severe 
studies in the realm of nature herself, will become archaeologists, and 
cheaply earn reputation by seeking for prior names to replace those 
which have become well known. 

We have thus dwelt upon Klein's case because it is one of impor- 
tance, not only as a type of many, but on account of the great number 
(about 170) of "generic" names which he proposed, a large number of 
which the authors of the Moerch and Adams school are now endeavor- 
ing to revive, and nearly all of which are liable to be pressed upon us 
with as much reason as the first lot has been. 

But to drop the question of simple nomenclature, we may, in conclu- 
sion, express the lively satisfaction with which we have examined the 
generic distribution of our Miocene shells by the author of the **Cato- 
logueP Numbers of species formerly huddled together in old generic 
groups are here separated and given their proper distinct place in the 
system, and the names proposed for the new genera are for the most 
part very appropriate. We are now enabled satisfactorily to compare 
our Miocene fauna with that of Europe, and with that of the actual 
epoch on our own coast. w. s. 

4. Geology of Vermont, — Announcement has been issued by A. D. 
Hager of Proctorsville, Vt., that the Geological Report of Vermont in 
quarto will hereafter be disposed of by him at six dollars a copy. The 
edition is nearly exhausted. 

VI. BOTANY AND ZOOLOGY. 

1 . ^ new character in tlu Fruit of Oaks, — Note sur un Nouvtau Cat' 
aetere observe dans le Fruit des Chines et sur la meilleure division h 
adopter pour le Genre Quercus^ is the title of a short article contrib- 
uted by Mr. Alph. DeCaudolle to the Bibliotheque Universelle for October, 
1862. It is well known to botanists that Mr. DeCandolle has been 
assiduously engaged in the elaboration of the order Cupuliferce for the 
Prodromus, and has had before him the authentic types of almost every 
published species, and an amount of materials as to many of them which, 
so far as dried specimens may serve, leaves little to be asked. The 
present paper has a purely botanical interest, and, having been already 
reproduced in the Edinburgh Journal of Science^ need only be briefly 



Digitized by VjOOQlC 



Botany and Zoology. 481 

noticed here. The new character unexpectedly brought to light is thtt 
of the position in the acorn of the five Atrophied ovules as respects the 
seed, or kernel, which results from the fertilization of the sixth ovule, the 
only one which ever matures. DeCandolle shows that the aborted ovules 
do not disappear as the fruit grows, but persist, just as they are well 
known to do in the Horse-chestnut and Buckeye, and that they may be 
found in the ripe acorn upon examination. It appears that the ovules in 
this genus are by no means always suspended from the summit of the 
cells, as generally thought, indeed, that they are ascending from the base 
or near it in the common European Oak, and persist there in the acorn ; 
while, however, they are found above the seed in four of the five natural 
sections under which DeCandolle arranges the species. But in the great 
section Lepidobalanus, which comprises all the Oaks of the northern parts 
of the world, except one of California, these ovules are situated sometimes 
at the base, rarely about the middle, and sometimes near the summit of 
the seed. Moreover, all the Oaks which mature their fruit the first year 
bear their atrophied ovules at the base of the seed, or at least below its 
middle. Oaks of biennial maturation are divided in this respect, som« 
having these ovules below, others above ; but most of the North Amer- 
ican species appear to be in the latter category. 

This character of annual or biennial maturation, which DeCandolU 
thinks has been neglecte<l for half a century [surely not in this country, 
where it has been familiar, both popularly and scientifically, ever since the 
time of the elder Michaux], was taken up by the acute and excellent Gay 
in the Old World, who showed that two Cork Oaks had been confounded 
under the name of Queretts Suber^ one with annual, the other with bien- 
nial maturation of the fruit This character, being of easy application to 
herbarium specimens of any goodness, as well as obvious in the living 
tree, would naturally be much relied on in classification. But, as in the 
case of the two Cork Oaks, so in general, it is not coordinated with other 
important differences, and therefore it serves merely to distinguish related 
species, or to subdivide conveniently that portion of the Lepidohalanut 
group in which the ovules are inferior. 

DeCandolle notices a peculiarity in the embryo of our Live Oak {Q, 
virens)^ viz. : that its cotyledons are perfectly united into one homogeneous 
substance, while nothing of the sort appears in its near relative Q, Ilex of 
the Old World. He wishes the germination of the Live Oak to be ex- 
amined in this respect, apparently to determine whether the mass consists 
of two united cotyledons or of a single cylindrical one. A priori, we 
could have little doubt ; but we solicit fresh acorns of the coming season, 
or germinating ones the present year from some southern posts, a. o. 

2. Species, considered as to Variation, Qeographical Distribution, and 
Succession, — Etude sur VEspece, h Voccasion d*une Revision de la Fam* 
ille des Cupulifers, par M. Alph. DeCandolle. — This is the title of a 
second paper by Mr. DeCandolle growing out of his study of the Oaks. 
It was published in the November number of the BibUotheque Univer- 
selle, and separately issued as a pamphlet. A less inspiring task could 
hardly be assigned to a botanist than the systematic elaboration of the 
genus Quercus and its allies. The vast materials assembled under De- 
Candolle^s hands, while disheartening for their bulk, ofiered small hope 
of novelty. The subject was both extremely trite and extremely diflBcult 
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Bappiij it occurred to DeCandolle that an interest might be imparted to 
an onerous undertaking, and a work of necessity be turned to good ac* 
count for science, by studying the Oaks iu view of the question of Species. 

What this terra SpecUi means, or should mean, in natural history, 
what the limits of species, inter ae or chronologically, or in geographical 
dintributiou, their modifications, actual or probable, their origin, and their 
destiny, — these are questions which surge up from time to time; and now 
' and then in the progress of science they come to assume a new and hope* 
ful interest. Botany and Zoology, Geology, and what our author, feeliug 
the want of a new term, proposes to name Epiontology^^ all lead up to 
and converge into this class of questions, while recent theories shape and 
point the discussion. So we look with eager interest to see what light 
the study of Oaks, by a very careful, experienced, and conservative bot- 
anist, particularly conservant with the geographical relations of plants, 
may throw upon the subject. 

The course of investigation in this instance does not differ from that or> 
dinarily pursued by working botanists ; nor, indeed, are the theoretical con- 
clusions other than those to which a similar study of otlier orders might 
not have equally led. The Oaks afford a very good occasion for the dis- 
cussion of questions which press upon our attention, and perhaps they 
offer |)eculiarly good materials on account of the number of fossil species. 

Preconceiveil notions about species being laid aside, the specimens in 
hand were distributed, according to their obvious resemblances, into 
groups of apparently identical or nearly identical forms, which were sev- 
erally examined and compared. Where specimens were few, as from 
countries little explored, the work was easy, but the conclusions, as will 
be seen, of small value. The fewer the materials, the smaller the likeli- 
hood of forms intermediate between any two, and — what does not appear 
being treated n]K)n the old law- maxim as non-existent — species are readily 
enough defined. Where, however, specimens abound, as in the case of 
the Oaks of Europe, of the Orient, and of the United States, of which the 
specimens amounted to hundreds, collected at different ages, in varied 
localitieH, by botanists of all sorts of views and predilections — here alone 
were data fit to draw useful conclusio-^s from. Ilere, as DeCandolle re- 
marks, he had every advantage, being furnished with materials more 
complete than any one person could hat^e procured from his own herbo- 
rixations, more varied than if he had observed a hundred times over the 
tame forms in the same district, and more impartial than if they had all 
been amassed by one person with his own ideas or predispositions. So 
that vast herbaria, into which contributions from every source have flowed 
for years, furnish the best possible data, — at least are far better than any 
practicable amount of personal herborization, — for the comparative study 
of related forms occurring over wide tracts of territory. But as the mate- 

' A namv which, at the close of his article, DeCandolle propoites for the &tudy <if 
the truceetnon. of organized being*, to comprehend, therefore, palsDontoIof^y and aU 
lnclude<l under what is called ge«»grapliicHl botany and zoology. — the whole forming 
a Kcience parallel to geology, — tho latter devoted to the history of unorganised 
bodies, the former, to that of organized beings, as respects origin, distribution, sod 
suocestion. We are not satisfied with the word, notwithstanding the prece<lent of 
palaontology ; since ontology, the science of being, has an established uieanmg ss 
fisferriog to meatal existence,— i. e^ is a synonym or a department of metaf^yslci. 
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rials increase, so do the difficulties. Forms, vrh\ch appeared totally dit- 
Cinct, approach or blend through inderroediate gradations ; characters, 
stable in a limited number of instances or in fi limited district, prove un- 
stable occasionally, or when observed over a wider area; and the prac- 
tical question is forced upon the investigator, — what here is probably filed 
and specific, and what is variant, pertaining to individual, variety or race! 

In the examination of these rich materiaK certain characters were 
(bund to vary upon the same branch, or upon the same tree, sometimes 
according to age or development, sometimes irrespective of such relations 
or of any assignable reasons. Such characters, of course, are not specific, 
although many of them are such as would have been expected to be con^ 
fltant in the same species, and are such &s generally enter into specific defi- 
nitions. Variations of this sort, DeCandolle, with his usual painstaking, 
classifies and tabulates, and even expresses numerically their frequency 
in certain species. The results are brought well to view in a systematic 
enumeration, — 

( 1 .) Of characters which frequently vary upon the same branch : over 
a dozen such are mentioned. 

(2.) Of those which iometimei vary upon the same branch : a smaller 
number of these are mentioned. 

(3.) Those so rare that they might be called monstrosities. 

Then he enumerates characters, ten in number, which he has never 
found to vary on the same branch, and which, therefore, may better claim 
to be employed as specific. But, as among them he includes the duration 
of the leaves, the size of the cupule, and the form and size of its scales, 
which are by no moans wholly uniform in different trees of the same 
species, even the^e characters must be taken with allowance. In fact, 
havii.g first brought together, as groups of the lowest order, those forms 
which varied upon the same stock, he next had to combine similarly 
various forms which, though not found associated upon the same branch, 
were thoroughly blended by intermediate degrees. 

^ The lower ^upe (varieties or races) being thus constituted, I have given 
the rank oT species to the groups n ;xt above these, which difier in other respects, 
i. e., either in characters which were not found united upon certain individuals, 
or in those which do not show transitions from one individual to another. For 
the Oaks of regions sufiiciently known, tlie species thus formed rest upon satis- 
factory bases, of which the proof can be furnished. It is quite otherwise with 
those which are represented in our herbaria by single or few specimens. These 
Site prwnsional spedeSj-^peciea which may hereafter fall to the rank of simple 
varieties. 1 have not been inclined to prejudge such questions ; indeed, in tnis 
regard, I am not disposed U> follow those authors whose tendency is, as they 
aay, to reunite species. I never reunite them without proof in each particular 
case ; while the hotanists to whom I refer do so on the ground of analogous va- 
riations or transitions occurring in the same genus or in the same family. For 
example, resting on the fact that Quercitf //er, Q. coceifera, Q. acuiifolia^ &C.9 
have the leaves sometimes entire and sometimes toothed upon the same branch, 
or present transitions from one tree to another, I might readily have united my 
Q. Tiapuxahuensis to Q. Sariorii of Liebmann, since these two difier only in 
their entire or their toothed leaves. From the fact that the length of the 
peduncle varies in Q. Robtw and many other Oaks, I might have combined 
Q. SeemannU Liebm., with O. saUdfolia N^e. I have not admitted these 
inductions, but have demanded visible proof in each particular case. Many 
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rnet are ^as left as proTifional ; bat in proceeding^ thnt, the pi o g f ca i of 
•cience will be more regular, and the synonymy less dependent opon the 
caprice or the theoretical opinions of each author." 

This ia safe and to a certain degree judicious, no doubt, as respects pub- 
lished species. Once admitted, they may stand until they are put down 
by evidence^ direct or circumstantial. Surely a species may rightfully 
be condemned on good circumstantial evidence. But what course does 
DeOandolle pursue in the case — of every-day occurrence to most working 
botanists having to elaborate collections from countries not so well ex- 
plored as Europe — when the forms in question, or one of the two, are 
as yet unnamed f Does he intro<luce as a new species every form whidi 
he cannot connect by ocular proof with a near relative, from which it 
differs only in particulars which he sees are inconstant in better known 
species of the same group f We suppose not But if so, little improve- 
ment for the future upon the state of things revealed in the following 
parapraph can be expected. 

" In tlie actual state of our knowledge, after having seen nearly all the 
original specimens, and in some species as many as 200 representatives from 
different localities, I estimate that, out of the 900 species or Cttfufiftnt which 
will be enumerated in the Prodromus, two-thirds at least tire prwntional species. 
In general, when we consider what a multitude of species were described 
from a single specimen, or from the forms of a single locality, <^ a single 
country, or are badly described, it is difficult to believe that above one-tlurd 
of the actual species in botanical works will remain unchanged." 

Such being the results of the want of adequate knowledge, how is it 
likely to be when our knowledge is largely increased ? The judgment of 
to practiced a botanist as DeOandolle is important in this regard, and it 
accords with that of other botaniats of equal experience. 

**They are mistaken," he pointedly asserts, "who repeat that the 
greater part of our species are clearly limited, and that the doubtful spe- 
cies are in^a feeble minority. This seemed to be true, so long as a genus 
was imperifectly known, and its species were founded upon few specimens, 
tliat is to say, were provisional. Just as we come to know them better, 
intermediate forms flow in, and doubts as to specific limits augment." 

DeOandolle insists, indeed, in this connection, that the higher the rank 
of the groups, the more definite their limitation, or, in other terms, the 
fewer the ambiguous or doubtful forms ; that genera are more strictly 
limited than species, tribes than genera, orders than tribes, &o. We are 
not convinced of this. Often where it has appeared to be so, advancing 
discovery has brought intermediate forms to light, perplexing to the sys- 
tematist. " They are mistaken," we think more than one systematic bot- 
anist will say, " who repeat that the greater part of our natural orders and 
tribes are absolutely limited " however we may agree that we will limit 
ihem. Provisional genera we suppose are proportionally hardly less com- 
mon than provisional species ; and hundreds of genera are kept up on 
considerations of general propriety or general convenience, although well 
known to shade off into adjacent ones by complete gradations. Some- 
what of this greater fixity of higher groups, therefore, is rather apparent 
than real. On the other hand, that varieties should be less definite than 
species, follows from the very terms employed. They are ranked as varie- 
ties, rather than species, just because of their less definiteness. 
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Singular as it may appear, we have heard it dented that spontaneons 
▼arieties oocnr. DeOandolle makes the important announcement that, in 
the Oak genus, the best known species are just those which present the 
greatest number of spontaneous varieties and sub-varieties. The maxi- 
mum is found in Q, RobuVy with twenty-eight varieties, all spontaneous. 
Of Q. Lusitamca eleven varieties are enumerated, of Q, €alliprinos ten, 
of Q, coceifera eight, &c. And he significantly adds that *' these very 
species which offer such numerous modificationi are themselves ordina- 
rily surrounded by other forms, provisionally called species, because of 
the absence of known transitions or variations, but to which some of these 
will probably have to be joined hereafter." The inference is natural, if 
not inevitable, that the difference between such species and such varieties 
is only one of degree, either as to amount of divergence, or of heredi* 
tary fixity, or as to the frequency or rarity, at the present time, of inter- 
mediate forms. 

This brings us to the second section of DeCandolle's article, in which 
he passes on, from the observation of the present forms and aflSnities of 
Cupuliferous plants, to the consideration of their probable history and 
origin. Suffice it to say, that he frankly accepts toe inferences derived 
from the whole course of observation, and even contemplates with satis- 
Miction a probable historical connexion between congeneric species. He 
accepts and, by various considerations drawn from the geographical dis- 
tribution of European CupulifercB, fortifies the conclusion — long ago 
arrived at by Edward Forbes — that the present species, and even some 
of their varieties, date back to about the close of the Tertiary epoch, since 
which time they have been subject to frequent and great changes of hab- 
itation or. limitation, but without appreciable change of specific form or 
character; that is, without profounder changes than those within which 
a species at the present time is known to vary. Moreover, he is carefol 
to state that he is far from concluding that the time of the appearance of 
a species in Europe at all indicates the time of its origin. Looking back 
still further into the Tertiary epoch, of which the vegetable remains indi- 
cate many analogous, but few, if any, identical forms, he concludes, with 
Heer and others, that specific changes of form, as well as changes of sta- 
tion, are to be presumed. And finally, that '* the theory of a succession 
of forms throuffh the deviation of anterior forms is the most natural hy- 
pothesis, and the most accordant with the known facts in palaeontology, 
geographical botany and zoology, of anatomical structure and classi- 
fication : but direct proof of it is wanting, and moreover, if true, it must 
have taken place very slowly ; so slowly indeed, that its effects are dis- 
cemable only after a lapse of time far longer than our historic epoch." 

In contemplating the present state of the species of Cupull/era in 
Europe, DeOandolle comes to the conclusion that, while the Beech is 
increasing, and extendinsr its limits southward and westward (at the 
expense of Conifera and Birches), the Oommon Oak, to some extent, and 
the Tufkey oak decidedly, are diminishing and retreating, and this wholly 
irrespective of man's agency. This is inferred of the Turkey Oak from 
the great gaps found in its present geographical area, which are other- 
wise inexplicable, and which he regards as plain indications of a partial 
extinction. Community of descent of all the individuals of species is of 
course implied in these and all similar reasonings. 
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An obvious result of such partial extinction is cleariy enough bronghi 
to view. The European Oaks (like the American species) greatly tend 
to vary, — >that is, they manifest an active disposition to produce new 
forms. Every form tends to become hereditary, and so to pass from the 
state of mere variation to that of race; and 'of these competing incipient 
races some only will survive. Qaeretis Robur offers a familiar illustra- 
tion of the manner in which one form may in the course of time become 
separated into two or more distinct ones. 

To Linnseus this Common Oak of Europe was all of one specieai 
But of late years the greater number of European botanists have re- 
garded it as including three species, Q, pedunculata^ Q. seniUftora^ and 
Q, pubescens. DeCandolle looks with satisfaction to the independent 
conclusion which he reached from a long and patient study of the forma 
(and which Webb, Gay, Bentbam and others had equally reached), that 
the view of Linnaeus whs correct, inasmuch as it goes to show that the 
idea and the practical application of the term species have remained un- 
changed during the century^which has elapsed since the publication of 
the Species Plantarum, But the idea remsining unchanged, the facts 
might appear nnder a different aspect, and the conclusion bo different, 
under a slight and very supposable change of circumstances. Of the 
twenty-eight spontaneous varieties of Q, Bobur, which DeCandolle re^ 
cognizes, all but six, he remarks fall naturally under the three sub-species, 
pedunculata^ eessilijiora^ and pubescens^ and are therefore forms grouped 
around these as centres ; and, moreover, the few connecting forms are by 
no means the most common. Were these to die out, it is clear that the 
three forms which have already been so frequently taken for species, would 
be what the group of four or five provisionally admitted species which 
closely surround Q, Robur (see p. 435) now are. The best exantple of 
such a case, as having in all probability occurred, through geographical 
segregation and paKial extinction, is that of the Cedar, thus separated 
into the Deodar, the Lebanon, and the Atlantic Cedars, — a case tdmirably 
worked out by Dr. Hooker two or three years ago.' 

A special advantage of the Cvpuli/erce for determining the probable 
antiquity of existing speci&<« in Euro|)e, DeCandolle finds in the size and 
character of their fruitn. However it may be with other plants (and he 
comes to the conclusion generally that marine currents and all other 
means of distant transport have played only a very small part in the 
actual dispersion of species), the transport of acorns and chestnuts by 
natural causes across an arm of the sea in a condition to germinate, and 
much more the spontaneous establishment of a forest of Oaks or Chest- 
nuts in this way, DeCandolle conceives to be fairly impossible in itself, 
and contrary to all experience. From such considerations, i. e., from the 
actual dispersion of the existing species, with occasional aid fVom Post* 
tertiary deposits, it is thought to be shown that the principal Cupulijerm 
of the Old World attained their actual extension before the present sep* 
aration of Sicily, Sardinia and Corsica, or of Britain, from the Euiopean 
continent 

This view once adopted, and this course once entered upon, has to be 
pursued farther. Quercus Robur of Europe with its bevy of admitted 

* Nat Hist Review, Jan., 1862. See this Journal, [2], zzziv, U8. 
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derivatives, and its attending species only provisionally admitted to that 
rank, is very closely related to certain species of Eastern A»ia, and of 
Oregon and California, — so closely that ** a view of the specimens by 
no means forbids the idea that they have all originated from Q. Bobur^ 
or have originated, with the latter, from one or more preceding forms so 
like the present ones that a naturalist could hardly know whether to call 
them species or varieties." Moreover, there are rossil leaves from dilu- 
Vian deposits in Italy, figured by Qaudin, which are hardly distinguish- 
able from those of Q, Robur on the one hand, and from those of Q. Dcfug* 
UuUy <kc, of California, on the other. No such leaves are found in any 
Tertiary deposit in Europe ; but such are found of that age, it appears, 
in Northwest America, where their remote descendants still flourish. So 
that the probable genealogy of Q, Bobur^ traceable in Europe up to the 
eommencement of the present epoch, looks eastward and far mto the 
past on far distant shores. 

Q, Ilex^ the Evergreen Oak of Southern Europe and Northern Africa, 
reveals a similar arcbseology ; but its presence in Algeria leads DeCan- 
dolle to regard it as a much more ancient denizen of Europe than Q. 
Bobur; and a Tertiary Oak, Q, ilicoidei, from a very old Miocene bed in 
Switzerland, is thought to be one of its ancestral forms. This high an- 
tiquity once established, it follows almost of course that the very nearly 
related species in Central Asia, in Japan, in California, and even our own 
Live Oak with its Mexican relatives, may probably enough be regarded 
as early offiihoots from the same stock with Q. Ilex. 

In brief, — not to continue these abstracts and remarks, and without 
reference to Darwin's particular theory (which DeCandolle at the close 
very fairly considers), — if existing species, or many of them, are as 
ancient as they are now generally thought to be, and were subject to the 
physical and geographical changes (among them the coming and the 
going of the Glacial epoch) which this antiquity implies ; if in former 
times they were as liable to variation as they now are ; and if the indi- 
viduals of the same species may claim a common local origin, then wa 
cannot wonder that ** the theory of a succession of forms by deviations of 
anterior forms " should be regarded as ''the most natural hypothesis," 
nor at the general advance made towards its acceptance in some form 
or other. 

The question beinpr, not^ how plants and animals originated, but, how 
came the existing animals and plants to be just where t^ev are and what 
they are? it is plain that naturalists interested in such inquiries are 
mostly looking for the answer in one direction. The general drift of 
opinion, or at least of expectation, is exemplified by this essay of DeCan- 
dolle ; and the set and force of the current are seen by noticing how it 
carries along naturalists of widely different views and prepossessions — 
some faster and farther than others, — but all in one way. The tendency 
is, we may say, to extend the law of continuity, or something analogous 
to it, from inorganic to organic nature, and in the latter to connect the 
present with the past in some sort of material connection. The general- 
ization may indeed be expressed so as not to assert that the connection is 
genetic, as. in Mr. Wallace^ formula: '* Every species has come into 
Am. Joxtr. SoL-^aooND Sbribs, Vol. XXXY, No. 106.— BIat, 186S. 
56 
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existence coincident botb in time and space with preiicisting closely allied 
species." Edward Forbes, who may be called the originator of this 
whole line of inquiry, long ago expressed a similar view. But the only 
material sequence we know, or can clearly conceive, in plants and animals^ 
is that from parent to progeny ; and, as DeOandolle implies, the origin 
of species and that of races can hardly be much unlike, nor governed by 
other than the same laws, whatever these may be. 

The progress of opinion upon this subject in one generation is no{ 
badly represented by that of DeCandolle himself, who is by no means 
prone to adopt new views without mruch consideration. In an ele- 
mentary treatise published in the year 1835, he adopted and, if we rightly 
remember, vigorously maintained, Schouw's idea of the double or multi- 
ple origin of species, at least of some species, — a view which has been 
carried out to its ultimate development only perhaps by Agassiz, in the 
denial of any necessary genetic connection among the individuals of the 
tame species, or of any original localization more restricted than the area 
now occupied by the species. But in 1855, in his GSopraphie Botamque^ 
the multiple hypothesis, although in principle not abandoned, is seen to 
lose its point, in view of the probable high antiquity of existing species. 
The actual vegetation of the world being now regarded as a continuation, 
through numerous geological, geographical, and more recently historical, 
changes, of anterior vegetation.«, the actual distribution of plants is seen 
to be a consequence of preceding conditions, and geological considera- 
tions, and these alone may be expected to explain all the facts, many of 
them so curious and extraordinary, of the actual geographical distribn- 
tion of the species. In the present essay, not only the distribution but 
the origin of congeneric species is regarded as something derivative; 
whether derived by slow and very gradual changes in the course of asfes, 
according to Darwin, or by a sudden, inexplicable change of their Ter- 
tiary ancestors, as conceived by Heer, DeUandoUe hazards no opinion. 
It may, however, be inferred that he looks upon * natural selection' 
(which he rather underrate) as a real, but insufficient, cause ; while some 
curious remarks (pp. 57-58), upon the number of monstrosities annually 
produced, and the possibility of their enduring, may be regarded as 
favorable to Heer's view. 

As an index to the progress of opinion in the direction referred to, it 
will be interesting to compare Sir Charles Lyell's well known chapters of 
20 or 30 years ago, in which the permanence of species was ably main- 
tained, with his treatment of the same subject in a work just issued in 
England, which, however, has not yet reached us. 

A belief in the derivation of species may be maintained along with a 
conviction of great persistence of specific characters. This is the idea of 
the excellent Swiss vegetable palaeontologist, Ileer, who imagines a sud- 
den change of specific type at certain periods, and |)erhaps is that of 
Pictet. Falconer adheres to somewhat similar views in his elaborate paper 
on Elephants, living and fossil, in the Natural HUtory Review for Jana* 
ary lasL Noting that *^ there is clear evidence of the true Mammoth 
having existed in America long afler the period of the northern drift, 
when the surface of the country had settled down into its present form " 
and also in Europe so late as to have been a cotemporary of the Irish EU; 
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and on the other hand that it existed in England so far back as beibra 
the d^poeition of the boulder Clay ; also that tour well-defined species of 
fossil Elephant are known to have existed in Europe ; that ** a vast num- 
ber of the remains of three of these species have been exhumed over a 
large area in Europe; and, even in the geological sense, an enormous 
interval of time has elapsed between the formation of the most ancient 
and the most recent of these deposits, quite sufficient to test the persist- 
ence of specific characters in an Elephant," he presents the question : 
** Do then the successive Elephants occurring in these strata show mdj 
•igns of a passage from the older form into the newer ?*' 

To which the reply is : ** If tliere is one fact which is impressed on 
the conviction of the observer with more force than any other, it is the 
persistence and uniformity of the characters of the molar teeth in the 
earliest known Mammoth and his most modern successor .... Assuming 
the observation to be correct, what strong proof does it not afford of the 
persistence and constancy, throughout vast intervals of time, of the dis- 
tinctive characters of those organs which are most concerned in the ex- 
istence and habits of the species ? If we cast a glance back on the long 
vista of physical changes which our planet has undergone since the Neo- 
zoic Epoch, we can nowhere detect signs of a revolution more suddea 
and pronounced, or more important in its results, than the intercalation 
and sudden disappearance of the glacial period. Yet the ^dicyclotherian' 
Mammoth lived before it, and passed through the ordeal of all the hard 
extremities it involved, bearing his organs of locomotion and digestion 
all but unchanged. Taking the group of four European fossil species 
above enumerated, do they show any signs in the successive deposits of a 
transition from the one form into the other? Here again the result of my 
observation, in so far as it has extended over the European area, is, that 
the specific characters of the molars are constant in each, within a mod- 
erate range of variation, and that we nowhere meet with intermediate 
forms." .... Dr. Falconer continues, (p. 80) : 

"The inferences which I draw from these facts are not opposed to one of 
the leading propositions of Darwin's theory. With him, I have no faith in the 
opinion that the Mammoth and other extinct Elephants made their appearance 
suddenly, after the type in which their fossil remains are presented to us. The 
most rational view seems to be, that they are in some shape the modified de- 
scendants of earlier progenitors. But if the asserted facts be correct, they 
seem clearly to indicate that the older elephants of Europe, such as E. mend* 
toncUis and E. arUiouttSy were not the stocks from which the later species, 
E, primtgentus and IS, Africanua sprung, and that we must look elsewhere for 
their origin. The nearest affinity, and that a very close one, of the European 
E. meridwnnlis is with tlie Miocene £. planifrons of India ; and of E. jnind^ 
genius^ with the existing India species. 

" Another reflexion is equally strong in my mind, — that the means which 
have been adduced to explain the orig;in of the species by * Natural Selection,' 
or a process of variation from external influences, are inadequate to account for 
the phenomena. The law of phyllotaxis, which governs the evolution of leaves 
around the axis of a plant, is as nearly constant in its manifestation as any of 
the physical laws connected with the material world. Each instance, however 
different from another, can be shown to be a term of some series of continued 
fractions. When this is coupled with the geometrical law governing the evo* 
lution of form, so manifest in some departments of the animal kingdom, e. ^., 
the spiral shells of the Mollusca, it is difficult to believe that there is not, m 
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nature, ft deeper-feated and innnate principle, to the operation of which Natorml 
Selection is merely an adjunct The whole range of the Mammalia, foesil and 
recent, cannot furnish a species which has had a wider ffeographica) distribu- 
tion, and passed through a longer term of time, and through more extreme 
changes of climatal conditions, than the Mammoth. If species are so unstable, 
and so susceptible of mutation tlirough such influences, why does that extinct 
form stand out so signally a monument of stability ? By his admirable re- 
searches and earnest writings, Darwin has, beyond all his cotemporaries, given 
an impulse to the philosophical investigation of the roost backward and obscure 
brancn of the biological sciences of his day ; he has laid the foundations of a 
great edifice; but he need not be surprised, if, in the progress of erection, the 
superstructure is altered by his successors, like the Duomo of Milan firom the 
Roman to a different style of architecture." 

Entertaining ourselves the opinion that something more than natural 
selection is requisite to account for the orderly production and succession 
of species, we offer two incidental remarks upon the above extract 

First, we find in it, — in the phrase ** Natural Selection, or a process of 
variation from external influences,** — an example of the very common 
confusion of two distinct things, viz., variation and natural selection. 
The former has never yet been shown to have its cause in ''external influ- 
ences," nor to occur at random. As we have elsewhere insisted, if not 
inexplicable, it has never been explained ; all we can yet say is, that 
planu and animals are prone to vary, and that some conditions favor 
variation. Perhaps in this Dr. Falconer may yet find what he seeks : for 
^' it is difficult to believe that there is not in [its] nature, a deeper-seated 
and innate principle, to the operation of which Natural Selection is merely 
an adjunct. The latter, which is the ensemble of the external influences, 
including the competition of the individuals themselves, picks out certain 
variations as they arise, but in no proper sense can be said to originate 
them. 

Secondly, although we are not quite sure how Dr. Falconer intends to 
apply the law of pliyllotaxis to illustrate his idea, we fancy that a perti- 
nent illustration may be drawn from it, in this way. There are two 
species of phyllotaxis, perfectly distinct, and, we suppose, not mathemati- 
cally reducible the one to the other, — viz. 1, that of alternate leaves, with 
its varieties ; and, 2, that of verticil late leaves, of which opposite leaves 
present the simplest case. That, although generally constant, a change 
from one variety of alternate phyllotaxis to another should occur on the 
same axis, or on successive axes, is not surprising, the different sorts being 
terms of a regular series, — although indeed we nave not the least idea as 
to how. the change from the one to the other comes to pass. But it is 
interesting, and in this connection perhaps instructive, to remark that, 
while some dicotyledonous plants hold to the verticillate, i. e., opposite- 
leaved phyllotaxis throughout, a larger number — through the operation 
of some deep-seated and innate principle, which we cannot fathom, — 
change abruptly into the other species at the second or third node, and 
change back again in the flower, or else effect a synthesis of the two spe- 
cies in a manner which is puzzling to understand. Here is a change 
from one fixed law to another, as unaccountable, if not as great, as from 
one specific ibrm to another. 

An elaborate paper on the vegetation of the Tertiary period in the 
•outheast of France, by Count Gaston de Saporta, published in the Ann. 



Digitized by VjOOQlC 



Botany and Zoology. 441 

Sei. NaU in 1862, vol. xvi, pp. 309-844, — which we hare not ipace to 
analyze, — is wortliy of attention from the general inquirer, on account of 
its analysis of the Tertiary flora into its separate types, Cretaceous, Anstral, 
Tropical, and Boreal, each of which has its separate and different history, 
— ^and for the announcement that " the hiatus^ which, io the idea of mo.t 
geologists, intervened between the close of the Cretaceous and the begin- 
ning of the Tertiary, appears to have had no existence, so far as concerns 
the vegetation ; that in general it was not by means of a total overthrow, 
followed by a complete new emission of species, that the flora has been 
renewed at each successive period ; aud that while the plants of Southern 
Europe inherited from the Cretaceous period more or less rapidly disap- 

Esared, as also the austral forms, and later the tropical types (except the 
aurel, the Myrtle, and the Chamaerops humilis), the boreal types, coming 
later, survived all the others, and now compose, either in Europe, or in 
the north of Asia, or in North America, the basis of the actual arbores- 
cent vegetation. Especially *'a very considerable number of forms nearly 
identical with Tertiary forms now exist in America, where they have found, 
more easily than in our [European] soil — less vast and less extended south- 
ward — refuge from uUerior revolutions." The extinction of species is at- 
tributed to two kinds of causes ; the one material or physical, whether 
slow or rapid ; the other inherent in the nature of organic beings, inces- 
sant, but slow, in a manner latent, but somehow assigning to the species, 
as to the individuals, a limited period of existence, and, in some equally 
mysterious but wholly natural way, connected with the development of 
organic types: — "By tyfte meaning a collection of vegetable forms con- 
structed upon the same plan of organization, of which they reproduce 
the essential lineaments with certain secondary modifications, and which 
appear to run back to a common point of departure." 

In this community of types, no less than in the community of certain 
existing species, Saporta recognizes a prolonged material union between 
North America and Europe in former times. Most naturalists and geolo- 
gists reason in the same way, — some more cautiously than others, — yet 
perhaps most of them seem not to perceive how far such inferences 
imply the doctrine of the common origin of related species. 

For obvious reasons such doctrines are likely to find more favor with 
botanists than with zoologists. But with both the advance in this direc- 
tion is seen to have been rapid and great ; yet to us not unexpected. 
We note, also, an evident disposition, notwithstanding some endeavors to 
the contrary, to allow derivative hypotheses to stand or fall upon their 
own merits, — to have indeed upon philosophical grounds certain pre- 
sumptions in their favor, — and to be, perhaps, quite as capable of being 
turned to good account as to bad account in natural theology.' 

' What the Rev. Principal Tulloch remarks in renpect to the philosophy of mira- 
cles has a pertinent application here. We quote at second hand : 

** The stoutest advocates of interference can mean nothing more than that the 
Supreme Will has so moved the hidden springs of nature that a new isiine arises on 
given circumstances. The ordinary issue is supplanted by a higher issue. The 
essential facts before us are a certain set of phenomena, and a Higher Will moving 
thero. How moving them ? is a question for human definition ; the answer tu whi<£ 
does not and cannot affect the Divine meaning of the change. Tet when we reflect 
that this Higher Will is everywhere reason and wisdom, it seems a juster as well 
as a more comprehensive view to regard it as operating by subordioatioD and evo- 
lution, rather than by interference or violation." 
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Among the leading nataralists, indeed, snch riews — taken in the widest 
tense — have one and, so far as we are now aware, only one thorough- 
going and thoroughly consistent opponent, viz.: Mr. Agassiz. 

Most naturalists take into their very conception of a species, explicitly 
or hy implication, the notion of a material connection resulting: from the 
descent of the individuals oomposing it from a common stock, of local 
origin. Mr. Agassiz wholly eliminates community of descent from bit 
idea of species, and even conceives a species to have been as numerous in 
individuals and as wide spread over space, or as segregated in discontia* 
uous spaces, from the first as at a later period. 

The station which it inhabits, therefore, is with other naturalists in no 
wise essential to the species, and may not have been the region of itt 
oriffin. In Mr. Agassiz^s view the habitat is supposed to mark the origin, 
and to be a part of the character of tlie species. The habitat is not 
merely the place where it is, but a part of what it is. 

Most naturalists recognize varieties of species ; and many, like DeCan- 
dolle, have come to conclude that varieties of the highest grade, or races, 
to far partake of the characteristics of species, and are so far governed 
by the samo laws, that it is often very difficult to draw a clear and certain 
distinction between the two. Mr. Agassiz will not allow that varieties or 
races exist in nature, apart from man's agency. 

Most naturalists believe that the origin of species is supernatural, their 
dispersion or particular geographical area, natural, and their extinction, 
when they disappear, also the result of physical causes. In the view of 
Mr. Agassiz, if rightly understood, all three are equally independent of 
physical cause and effect, are equally supernatural. 

In comparing preceding periods with the present and with each other, 
most naturalists and palceontologists now appear to recognize a certain 
number of species as having survived from one epoch to the next, or even 
through more than one formation, especially from the Tertiary into the 
Bust-tertiary period, and from that to the present age. Mr. Agassiz it 
understood to believe in total extinctions and total new creations at each 
successive epoch, and even to recognize no existing species as ever co- 
temporary with extinct ones, except in the case of recent exterminations. 

These peculiar views, if sustained, will effectually dispose of every form 
of derivative hypothesis. 

Returning for a moment to DeCandolle's article, we are disposed to 
notice his criticism of Linnmus's definition' of the term species {PhiL 
JBot,^ No. 157) : Species tot numeramus quot diversa formes in principio 
sunt creates, — which he declares illogical, inapplicable, and the worst that 
)ias been propounded. *^So, to determine if a form is specific, it is necet* 
aary to go back to its origin, which is impossible. A definition by a 
character which can never be verified is no definition at all.'' 

Now, as LinnsBUs practically applied the idea of species with a sagacity 
which has never been surpassed, and rarely equalled, and indeed may be 
taid to have fixed its received meaning in natural history, it may well 
be inferred that in the phrase above-cited he did not so much undertake 
to frame a logical definition, as to set forth the idea which, in his opinion, 
lay at the foundation of species. On which basis A. L. Jussieu did con- 
atruct a logical definition : — ^ nunc rectius definitur perennis individuorum 
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Bimilinin sncoessio continuaU geoeratiooe reoascentiam.*' The funda- 
mental idea of species, we would still maintain, is that of a chain, of 
which genetically-connected individuals are the links. That, in the 
practical recognition of species, the essential characteristic has to be 
inferred, is no great objection, — the general fact that like engenders like 
being an induction from a vast number of instances, and the only as- 
sumption being that of the uniformity of nature. The idea of gravita- 
tion, that of tlie atomic constitution of matter, and the like, equally have 
to be verified inferentially. If we still hold to the idea of Linnseus, and 
of Agassiz, that existing species were created independently, and essen- 
tially all at once at the beginning of the present era, we could not better 
the propositions of Linneeus and of Jussieu. If, on the other hand, the 
time has come in which we may accept, with DeCandoUe, their successive 
origination, at the commencement of the present era or before, and even 
by derivation from other forms, then the ^ in principio^ of Linnseus will 
refer to that time, whenever it was, and his proposition be as sound and 
wise as ever. 

In his Oiograpkie Botaniqtie (ii, 1068-1077) DeCandolle discussee 
this subject at length, and in the same interest Remarking that of the 
two great facts of species, viz : likeness among the individuals, and gene» 
alogical connection, zoologists have generally preferred the latter,* while 
botanists have been divided in opinion, he pronounces for the former as 
the essential thing, in the following argumentative statement: 

^ Quant k moi, j*ai i\k conduit, dans ma definition de Pesp^ce, k mettre d^ 
cid^ment la ressemblance au-dessus des caract^res de succession. Ce n'eet 
pas soulement ^ cause des circonstances propres au r^gne v^g^tal, dont je 
m'occupe exclusivement; ce n'est pas non plus afin de sortir ma definition dee 
thteries et de la rendre le plus possible utile aux naturalistes descripteurs et 
Doroenclateurs, c'est aussi par un motif pbilosophique. En toute chose il faut 
aller au fond des questions, quand on le pent Or, pourquoi la reproduction 
est-elle possible, babituelle, f^onde indefiniment, eutre des ^tres organist que 
nous dirons de la m^rae esp^ce ? Parce qu'ils se ressemblent et uniquement 
k cause de cela. Lorsque deux especes ne peuvent, on, s'il a'agit d'animauz 
aup^rieurs, ne peuvent et ne veulent se croiaer, c'est qu'elles sont tr^ di&er* 
entes. Si Ton obtient des croisements, c'est que lea individus sont analogtiea ; 
■i ces croisements donnent des produits fl^onds, c'est que lea individua ^taient 
plus analo^es ; si ces produits eux-ra^mes sont f^conds, c'est que la ressem- 
olance ^tait plus grande ; s'ils sont f^cond habituellement et indefiniment, c'est 

Sue la ressemblance int^rieure et ext^rieure ^tait tr^s ffrande. Ainsi le de^ 
e ressemblance est le fond ; la reproduction en est seulement la manifestation 
et la mesure, et il est logique de placer la cause au-dessus de I'efibt" 

We are not at all convinced. We still hold that genealogical connec- 
tion, rather than mutual resemblance is the fundamental thing, — first on 
the ground of fact, and then from the philosophy of the case. Practi- 
cally, no botanist can say what amount of dissimilarity is compatible with 
unity of species; in wild plants it is sometimes very great, in cultivated 
race(>, often enormous. DeCandolle himself informs us that the different 
variations which the same Oak tree exhibits are significant indications of 
a disposition to set up separate varieties, which becoming hereditary may 

^ Farttenlarlv citing Flonrent : '* La ressemblance n'est qu* una condition second- 
aire; la ooudition esaentielle est la descendance: ce n*est pas la ressemblaace, c*est 
la saccession das individos, qui fait respdca." 
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constitute a race ; he evidently looks upon the extreme fonns, say of 
Quercus Rohur^ as having thus originated ; and on this ground, inferred 
from transitional forms, and not from their mutual resemblance, as we 
suppose, he includes them in that species. This will be more apparent 
should the discovery of the transitions, which he leads us to expect, here- 
after cause the four provisional species which attend Q. Robur to be 
merged in that species. It may rightly be replied that this conclusion 
would be arrived at from the likeness step by step in the series of forms; 
but the cause of the likeness here is obvious. And this brings in our 
• motif philo9ophique,^ 

Not to insist that the likeness is after all the variable, not the con- 
stant, element, — to learn which is the essential thing, resemblance among 
the individuals or their genetic connection, we have only to ask which 
oan be the cause of the other. 

In hermaphrodite plants (the normal case), and even as the question is 
ingeniously put by DeCandolle in the above extract, the former surely 
cannot be the cause of the latter, though it may, in case of crossing, 
oflfer occasion. But, on the ground of the most fundamental of all things 
in the constitution of plants and animals, ** the fact incapable of farther 
analysis, that individuals reproduce their like, that characteristics are 
inheritable,'** the likeness is a direct natural consequence of the genetic 
succession, — and it is logical to place the cause above the effect 

We are equally disposed to comb^it a proposition of DeCandolle's about 
genera, elaborately argued in the Oiographie Botanique^ and incidentally 
re-afSrmed in his present article, viz., that genera are more natural than 

res, and are more correctly distinguished by people in general, as is 
n by vernacular names. But we have no space left in which to 
present some evidence to the contrary. 

Here we must abruptly close our long exposition of a psper which, 
from the scientific position, ability, and impartiality of its author, is likely 
at this time to produce a marked impression. We would also direct 
attention to an earlier article in the same important periodical (viz : in 
the BihL Univ, for May, 1862), on the European Flora and tlie Config- 
uration of Continents in the Tertiary Epoch, a most interesting abstract 
of, and commentary on, the introiluctory part of Heer's Flora Teriiaria 
Helvetia!^ as reedited and translated into French by Gaudin, with addi- 
tions Jby the author. a. o. 

3. Flora Capensis; by Dr. Harvet and Dr. Sonder; vol. ii, 1861-62. 
The second volume of this excellent work extends from the Leguminoscs 
to the LoramthacecB inclusive, that is, it concludes the Poljpetalous orders. 
Almost half the volume is devoted to the Leguminosas^ elaborated by 
Dr. Harvey, and much the greater part of the other half is occupied by 
the BruniaceaSy by Dr. Sonder (who assigns no definite character to 
separate them from Hamamelidece)^ the Crassulacea, by Dr. Harvey, the 
MesembryacecB by Dr. Sonder {Afesembryantkemum counting 300 species, 
including 7 not sufficiently known), and the UmbellifercB, by Dr. Sonder. 
Montinia is transferred by Dr. Harvey from the Onagracea to the Sazi- 
fragacece. The close affinity of the latter order to Rosacecs is recognized 
by placing it and its immediate allies next after Bosactas in the aeries. 

▲• o. 

* See this Jonroal, vol. xxix, [2], March, 1860, p. 165, for the eDunctation of this 
obviotis principle. 
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4. Flora of Canada. — Flore Canadienne^ ou Descripiioni de Umtet le$ 
Planien des Forkts^ ChampM^ Jardina et Faux da Canada^ <kc — Par 
rAbb6 L PROVANoaBR, Cur6 de Portneuf. Quebec : Joseph Darveau, 
1862. 2 volj«, 8vo. pp. 8*2. — It is pleasant to find that Botany is attract- 
ing so much attention in Lower Canada as to call into existence a Cana* 
dian Fiora in the French language ; and it is much to tliH credit of tlia 
Abb6 Provancher, for zeal and enterprize, that he should have produced 
such a work ba this, in so good a form and so neatly printed. It is of 
course substantially a compilation ; and the author is evidently a neo- 
phyte, of limited acquaintance with the plants around him; but he makes 
a fair beginning, in a work which may for the present very well serve 
the eduimtional end in view. The critical Flora of Canada and the other 
Provinces is yet to he written, and will be of a different order. 

The wood cuts, ** over 400 in uumber,'' which illustrate the orders, and 
which here appear in such novel guise with their French environroenti 
arc every one taken from Gray^s Botanical Text Book, except five of the 
Ferns from the Manual, — a preference which speaks more for the good 
taste of the Abb6 than does the omission to mention the source. 

A. o. 

5. The Tendrils of Virginia Creeper terminating in flat ettpantione or 
diski^ by means of which this climber readily ascends smooth trunks and 
walls, appear to have attracted Mr. Des Moulin's attention, at Bordeaux, as 
a great curiosity. They are described at length by him in the Tran$action$ 
of the lAnnaan Society of that city. Before publishing, however, he had 
become aware that this peculiarity was described in the Manual of Botany 
of Northern States in 1856. We can give him earlier dates ; i. e., Torrey 
A Gray, Flora of N, America, i, 245 (1838); and the venerable Dr. 
Darlington's Flora Cestrica, 2d ed., p. 158 (1837). Probably there is still 
earlier mention of it; as the fact has been familiar to us from boyhood. 
These disks are figured in First Lessons in Botany, p. 38. We may add 
that on the same plant may often be seen these disk-bearing tendrils and 
others which act in the ordinary manner. Although we have never seen 
atrial rootlets also, to verify the character **caule radieando-scandente" in 
Michaux, yet these ar^ mentioned by Dr. Darlington, who is generally very 
correct, and are not unlikely to appear under favorable conditions, as they 
do in the Southern Muscadine Grape. a. o. 

6. Vites Boreali-AmericancB, par. E. Dukakd, de VAcademie des Sd" 
ences Naturelles de Philadelphie, etc Memoire pricidi dune Introdue* 
lion par M. Ch. Drs Mouuns, etc — In response to demands from the 
French Society for Acclimatisation, and from Mr. Des Moulins on the 
part of the naturalists and vine-growers of Bordeaux, the excellent Mr. 
Durand of Philadelphia, along with other practical information, commu- 
nicated a condensed but very careful monograph of the North American 
species of Vitis. This monograph, — a most laudable attempt to illustrate 
an extremely difflctilt group of specie^ — is published in tne Actes de la 
Sociiti LinnUne de Bordeaux, vol. xxiv, issued at the close of the last 
year, greatly amplified in bulk by the garrulous introduction, intercala* 
tions and notes of its French editor. Seven pages of this introduction 
are devoted mainly to a criticism of the two words by which the present 

Am. Jour. Sci.--Seoond Sbbibs, Vol. XXXV, No. 106.--Mat, 1868. 
57 
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writer distinguished the genus Ampelopsis, viz. : ^ disk none.*^ The sub- 
stance of the whole is, that Mr. Dos Moulins admits that no disk is to be 
found in the flower of Ampelopsis, but thinks that he finds under the 
forming fruit something wbicii, jf it developed, would become a disk: 
then stating, in effect, that the disk in Ampelidea is nothing more than 
a development of the common receptacle of the flower (to which we have 
no present occasion to object), he insists that this disk equally exists 
^pluA ou moinsfori^ in Ampelopsis where it is not developed at alL A 
reexamination enables us to say that Mr. Spragne^s figured in the Genera 
Am. Bor, III,, ii, pi. 162 are correct, and that there is no disk at all de- 
veloped in Ampelopsis, Such are the facts. If now it be argued thai 
this genus should be united to Vitis in spite of this difference, we could 
not well object, knowing how variable the disk is in different species of 
Vitis (including Cis8us)y and that a Brazilian species of the latter is 
hardly distinguishable from our Virginia Creeper except in its strongly 
developed disk. Bentham and Hooker fil, we observe, have recently made 
this reduction ; but still upon an unfounded hypothetical basis. They 
write : ^^ Ampelopsis .... exhibet discum cum ovario omnino confluentem ;" 
— a view which we can no more confirm by observation than we can 
that of Des Moulins ; but it has the immense advantage of being stated 
in fewer words than the latter requires of pages. a. o. 

7. Vegetable Productions of the Feejet Islands,-— A "Blue Book," 
entitled " Correspondence relative to the Fiji Islands^ May, 1862, gives 
a full and official account of the arrangement between the British Consul, 
Mr. Pritchard, and Ebenezer Thakombau, claiming to be king of the 
Fiji Islands, for the cession of the latter to the British crown, and of the 
appointment of Col. Smytbe as a commission to visit these islands and 
to report whether the acquisition would be desirable, — whereupon the 
commissioner visited the islands, accompanied by Dr. B. Seemann, who 
was instructed to explore and report upon their vegetable productions 
and resources. Col. Smythe very sensibly reported that Thakombua, 
although perhaps the most influential of the independent chiefs, had no 
claim to the title of king of Fiji, and that it was inexpedient to accept 
his offer. What most interests us is the appendix, containing Dr. See- 
mannas elaborate Report on the Vegetable Productions and Resources of 
the Vitian or Fijian Islands. Tliis treats, 1, of the climate, soil, and flora 
in general of these islands, and, 2, of the Colonial Produce, so-called, such 
as sugar, coffee, tamarinds and tobacco, which they may be expected to 
yield, as also certain oils and fats, farinas, and spices. 3. The staple food 
of the people. This *' is the same all over Polynesia, being derived, with 
the total exclusion of all grain and pulse, from the yam, the taro, the 
banana, the plantain,. the bread fruit, and the cocoa-nut; but the bulk of 
it is furnished in the different countries by only one of these plants. In 
the Hawaian group the taro takes the lead, whilst the cocoa-nut is looked 
upon as a delicacy, from which the women were formerly altogether cut off 
In some of the smaller coral islands the inhabitants live almost entirely 
upon cocoa-nuts. The Samoans place the bread-fruit at the head of the 
list Again, the Fijians think more of the yam than of the others, though 
all grow in their islands in the greatest perfection, and in an endless 
number of varieties." Of edible fruits there is a long list, the bread-fruit 
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afid bananas being thd most important, and the account of the /vt, {Tno* 
curpui edulis), is the most interesting, now that its botanical relationship 
has been detected by Mr. Bentham. 4. Cannibal vegetables, the vegeta- 
bles eaten with human flesh, — formerly an important part of Fijian diet- 
etics, and not yet entirely obsolete, — form the subject of a separate section. 
Human flesh, it appears, is extremely difficult to digest, and, perhaps on 
this account, was eaten with the leaves of three vegetables which were 
thought to assist the process, viz : of Trophic anthropopkagorum and 
Solanum anthropopkagorum of Seemann, and of Omalantkue pedicellor 
tus^ }3enth., an Ekiphorbiaceous plant 5. National Beverages, Like the 
other Polynesians, they prepare an intoxicating drink from the root of 
Piper methysticum, ** In order to prepare the beverage, it is necessary to 
reduce the roots to minute particles, which, according to regular Polyne- 
sian usage, is done by chewing, — a task, in Fiji, devolving upon lads who 
have sound teeth, and who occupy a certain social rank towards the man 
for whom they perform the office .... Some Fijians make it a point to chew 
as great a quantity as possible in one mouthful ; and there is a man of 
this sort at Veratra, famous all over the group, who is able within three 
hours' time to chew a single mouthful sufficient to intoxicate fifty per- 
sons.'' Although the Fijians drink the natural liquor of young cocoa-nuts, 
they were not acquainted, nor were any Polynesians acquainted, with the 
art of extracting and fermenting toddy from the cocoa-nut palm. From 
^hich it is inferred, that, if the Polynesians are of Malayan origin, they 
must have left the cradle of their race before the extraction of toddy from 
the cocoa-nut tree, or even the tree itself, was known there. Indeed, this 
palm itself is thought to have made its way by the drifting of its fruits 
across the Pacific from east to west, through the Polynesian Islands, and 
to have reached Ceylon within what may be called historical times. 
6. Vegetable Poisons. Under this head is an interesting account of the 
kau-karo (literally Itch-wood^, the Oncocarpus Viiiensis A. Gray, which 
acts like the Poison Rhus of North America and of Japan, only with ten- 
fold virulence. Indeed, a drop of the juice, falling upon the hand of one of 
Dr. Seemann's companions, " instantly produced a pain equal to that pro- 
duced by contact with a red-hot poker." The Excoecaria Agallocha^ 
known through the East, is equally virulent with its ally the Manchineel 
tree. The smoke of the burning wood is used by the Fijians to cure 
leprosy, — a terribly severe, but sometimes an efiectual, remedy. 7. Med- 
icinal Plants, None of real importance are brought to light. 8. Scents 
and Perfumes, These are used for scenting the cocoa-nut oil which the 
natives profusely apply to the hair and to the naked body. Besides that 
obtained from several flowers, from the fruit of P armarium laurinum 
and of Eugenia (Jambosa) neurocalyx A. Gray, and from the bark of a 
species of Cinnamomum, the most famous is that yielded by the Sandal- 
wood of the islands, which, formerly abundant at Sandalwood Bay, is 
now almost annihilated. 9. Materials for Clothing. The tapa, made of 
the bark of the Paper Mulberry, mainly furnished what scanty clothing 
was needed, until the introduction of cheap cotton cloth by traders. Suc- 
cessive sections discourse of Fibres used for cordage ; of Cotton^ several 
sorts of which have been introduced and run wild in these islands, and 
the better sorts are now cultivated with success ; of Timber^ the most 
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important being a kind of kowrie-pine or Dammhra, and Calophyllum 
inophyllum. The wood of the latter, abundant by the sea-aide, is used 
for canoes and boats, while its seed yields an important-oil, but the most 
valued wood is that of Afzelia bijuga A. Gr., which is almost indestruc- 
tible. Palms, Sacred Groves, Ornamental Plants^ dec, occupy the re- 
maining section<9. 

Having submitted his economical report. Dr. Seemann is now turning 
his attention to the scientific botany of the Feejee Islands, where he made 
a collection second in extent and interest only to that of the U. S. Explor* 
ing Expedition under Commodore Wilkes. The Flora Vitiensis which he 
has announced as in preparation, is to be a royal quarto volume of about 
400 pages of letter press, and 1 00 colored plates by Mr. Fitch, — to be 
publi^h^ by Lovell Iteeve and Co. In form and extent it will therefore 
equal his well known Botany of the Voyage of the Herald ; and it can 
not fail to be interesting and important 

A Synopsis Plantarum Vitiensium, or List of the Fijian Plants at pres* 
ent known, has just been issued by Dr. Seemann, corrected up to date. 
We note that he has overlooked Mr. Sullivant's folio, of the Ifusci of 
Wilkes* Expedition, in which fifteen mosses not in his list are enumerated . 
or described from these islands, and six of them are figured. The Lichenes 
by }^r. Tuckerman, the Alga by Prof. Harvey and the late Prof. Bailey, 
and the few Fungi, by Messrs. Curtis and Berkeley, also published, but 
sparingly difiused, may also add something to the list a. o. 

8. New Edition of Oray*s Manval of the Botany of the Northern 
United States, — We copy the Advertisement to the revised edition, 1863. 
— "The additions and alterations of the Revised Edition of this work, now 
issue<l, are mainly the following: 

" 1. The addition of an entirely new part, entitled GxaDEif Botakt, av ls» 

TaODUCTIOW TO A ElfOWLEPOE OF THE CoMMON CULTIVATED PLAWTSI 

see pp. xxix-lxxxix. By this, the common exotics, no less than the wild plants, 
are made available for botanical classes, which will be a great convenience in 
many cases. Most of these cultivated plants are evei^ where common, and 
ffenerally at hand for botanical illustration ; and it is desirable that they should 
be scientifically known and rightly named. And there is no great diflSculty 
in studying them, if double flowers, and those which are otiierwise in a mon* 
•trous or unnatural condition, he avoided, at least by beginners. It is obvi- 
ously absurd and hi^rhly inconvenient to mix in the cultivated with the wild 
plants m such a work as this. But a separate account of the common exotics, 
annexed and subsidiary to the Botany of the Northern United States, especially 
in the School Edition, will doubtless be popular and useful. Directions for 
the us^ of the Garden BoUmy will be found on n. xvii and p. xxix. 

**2. The Analytical Key, p. xvii, upon which the pupil so greatly de* 
pends, has been altogether revised, much simplified, adapted to tlte Garden 
Botany as well as to the Botany of the Northern States, and printed in a larger 
type. 

^ 3. Numerous corrections in particulars have been made throughout the 
body of the work, whenever the required alterations could well be effected 
upon the stereotype plates. Many others, suggested by acute and obliging 
correspondents, or by my own observation, are necessarily deferred until the 
work can be recoroposed. 

*^ 4. The plants which have been newly detected within our limits, and one 
or two.which were before accidentally omitted, are enumerated and character- 
ized in the Addemda, p. xc. 
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^ 5. Eifffat plates have been added, crowded wHh fiffvuree, illuetratiDg all the 
ffenera [w in number) of Grasses. They are wholly original, having been 
drawn from nature and engraved by Mr. Sprague. They will be of great 
assistance in the study of this large, difficult, and important family. 

''The flattering success which the Manual has met with stimulates the 
author's endeavors towards its continued improvement; — in regard to which 
ht still solicits aid from his correspondents." 

0. Botanical Necrology^ 1862.--Of the three botanists of Holland 
who all died in the earlier weeks of the year 1862, viz.: Blume^ Van 
den Bosch, and De Vrieae, a brief record was made in this Journal for 
May last. 

Prof. M. JV. Blytt, of the University of Christiania, the most distin* 
gnished Norwegian botanist, died on the 26th of July last, aged 70 
years. He had amassed vast materials for the illustration of Scandina- 
vian botany, and bad commenced the publication of his Norges Flora^ 
the first volume of which appeared in 1861. 

Wm. Borrer, Esq.y of Henfield in Sussex, England, one of the vene- 
rable cotemporaries and botanical friends of Sir James E. Smith, and 
whose name has long been intimately associated with English botany, 
died on the 10th of February, 1862, in the 8l8t year of his age. 

Dr. James Townshend Mackay, the author of the Flora nibemica, 
long the director of the Botanic Garden of Trinity College, Dublin, 
died Ave days later, viz : on the 1 5th of February, at an age little less 
venerable than that attained by Mr. Borrer. 

Dr. D. O, von Kieser, the late President of the Imperial German 
Society of Naturalist^ and who has been Professor of Medicine at the 
University of Jena ever since 1812, died on the 11th of October, aged 
63 years. He is to be honorably mentioned among the botanists, on 
account of two early essays on the anatomy and physiology of plants, 
one of which, in the year 1812, took the prize offered by the Haarlem 
Academy; and for his Elements of the Anatomy of Plants, the earliest 
German treatise of modem times, published in 1816. 

Dr. Joachim Steetz, of Hamburg, died on the 24th of March, 1862, 
in the 67th year of his age. He was a medical practitioner, who de- 
voted his leisure hours with assiduity and much success to systematic 
botany, and especially, in his later years, to the Composites. 

Mr. John Tweedie, a Scotch gardener, who visited Buenos Ayres to 
make botanical collections on the LaPIata, the Parana, and the Uru- 
guay, &C., more than thirty years ago, and became so fond of the coun- 
try that he made it his home, died at Santa Catalina, near Buenos 
Ayres, on the first of April, 1 862, at the age of 87. To him we are 
mainly indebted for the original of the Verbenas which adorn our par- 
terres, and for many other ornamental cultivated plants. 

Turning now to our home circle, we have to record the honored 
names of four of the older cultivators of our science who have been 
removed from our thin ranks within the last few months : — 

Benjamin D. Greene, Esq., of Boston, died on the 14th of October 
last, at the age of 69 years. He was bom in 1793, was graduated at 
Harvard University in the year 1812; he first pursued legal studies, 
partly in the then celebrated school at Litchfield, Connecticut, and was 
duly admitted to the Bar in Boston. He then took np the study of 
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medicine, and completed his medical course in the schools of Scotland 
and J^aria, taking bis medical degree at Edinbargh in the year 1821. 
The large advantages of such a training having been enjoyed, Mr. 
Greene did not engage in the practice of either profession. An ample 
inheritance, which rendered professional exertion unnecessary, conspir- 
ing with a remarkably quiet and contemplative disposition, and a re- 
fined taste, led him to devote his time to literary culture and to scien- 
tific pursuits. His fonduess for botany, which early developed, was 
stimulated by personal intercourse with various European botanists, and 
especially with his surviving friend, the now venerable Sir Wm. Hooker, 
then Professor in the University of Glasgow, to whom he naturally be- 
came much attached, and by whom ho was highly appreciated. 

In botany, as in everything else, Mr. Greene sought to be silently 
useful. He never himself published any of his discoveries or observa- 
tions. The few species to which his name is annexed were given to 
the world at second-hand. But his collections were extensive, his 
original observations numerous and accurate, and both were freely 
placed at the disposal of working botanists. He early saw that the 
great obstacles to the advantageous prosecution of botanical investiga- 
tions in this country, and especially in New England, were the want of 
books and the want of authentic collections ; and these desiderata he 
endeavored, so far as he could, to supply. He gathered a choice bo- 
tanical library, he encouraged explorations, and he subscribed to all the 
large purchasable North American collections, — beginning with those 
of I)rummond in the Southern United States and in the then Mexican 
province of Texas. These, being distributed under numbers, among 
the principal herbaria of the world, and named or referred to in mono- 
graphs or other botanical works, were of prime importance as standards 
of comparison. Such collections and such books as Mr. Greene brought 
together were just tbe apparatus most needed at that time in this coun- 
try ; and now, when our wants arc somewhat better supplied, we should 
not foi^et the essential service which they have rendered, nor the dis- 
interested kindness with which their most amiable and excellent owner 
always placed them at the disposal of those who could advantageously 
use them. Mr. Greeners botanical library and collections have been, by 
gift and by bequest, consigned to the Boston Society of Natural History, 
of which he was one of the founders and the first President, — ^and by 
which they will be preserved for the benefit of future New England 
botanists, by whom his memory should ever be gratefully cherished. 
The genus Oreenea, established by Wight and Arnott upon two rare 
Rubiaceous shrubs of India, barely anticipated a similar dedication by 
his old friend Mr. Nuttall, of a curious Grass of Arkansas and Texas, 
and will perpetuate his name in the annals of the science which he lov* 
ingly cultivated. 

Dr, Asahel Clapp^ of New Albany, Indiana, died on the I7th of De- 
cember last, as has already been announced in the current volume of 
this Journal (p. 306). We are not informed of the particulars of his 
life, nor of his exact age, but we suppose he had nearly or quite reached 
his three-score years and ten. His only botanical publication is one of 
merit and importance, viz., A Synopsis or Systematic Catalogue of the 
Medicinal Plants of the United States^ which forms an Svo volume of 
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222 pages. It was presented to the American Medical Association in 
May, 1852, and published during that year, at Philadelphia. A rare 
plant of the order Compositce, which inhabits the southern borders of 
Texas, was dedicated to Dr. Clapp in the Botany of the Mexican Bound* 
ary Survey. 

Dr, Melines C, Leavenworth^ as already announced in tliis Journal, 
died in the vicinity of New Orleans, in December last, while acting as 
Surgeon to the 12th Connecticut regiment, at the ago of probably above 
three score years. It is to be desired that some one acquainted with 
them would put upon record the incidents of his life.' He was formerly 
and for many years a surgeon in the United States Army ; from which, 
however, he retired about twenty years ago. While in the army, and 
at frontier posts in Arkansas, Louisiana, and Florida, he indulged his 
strong botanical testes, and did useAil service, by observing and collect* 
ing the plants within his reach, which he communicated to Dr. Torrey 
alonff with copious notes. These were the more important as his dried 
specmiens were seldom neatly preserved. The pages of the Flora of 
North America^ upon which his name so often occurs, testify to his zeal 
and success as a botanical explorer and pioneer. His ardent love of 
botany — fostered, we believe, by the late Dr. Tully — must have early 
developed ; for as much as forty years ago lie discovered ** four new 
plants from Alabama," which he described in the seventh volume of 
this Journal, in 1824. Among the many rare plants which he detected, 
a very peculiar one — the Amphxanthu$ pusiilut of Torrey — which he 
found in the upper part of Georgia, is so very scarce and local that it 
has never been met with since. A pretty and strikingly marked Cru- 
ciferous genus, one species of which (if indeed dbtinct from the other) 
was discovered by Dr. Leavenworth, dedicated to him by Dr. Torrey, 
commemorates his botanical services; — which services, indeed, were 
continued to the last. For no sooner had he lauded with his regiment 
upon our southern coast than he zealously began to collect the plants 
he met with, and to note their peculiarities. Although his scientific 
acquirements and insight were not great, his zeal and devotion to botany 
were thorough and genuine. a. o. 

Dr, Charles Wilkins Short died at Louisville, Ky., March 7, aged 69 
years. A notice of his life will appear in our next issue. 

ZOOLOOT — 

10. Evidence as to Man^s place in Nature; by Thomas Hxmrt Hux- 
ley, Fellow of the Royal Society. 160 pp. 8vo. London : Williams 
and Norgate. — ^llie able zoologist. Prof. Huxley, discusses in the first 
chapter of his work, "The Natural History of the Man-like Apes," or 
the Orangs, Gibbons, Gorillas and Chimpanzees ; in the second. " the Re- 
lations of Man to the lower animals ;*' and in the third, the " Fossil re- 
mains of Man.^' The second topic is that towards which all the rest of 
the work points ; and the conclusion of the whole is, that man belongs 
structurally to the same order with the Quadrumana, and constitutes 
among the Primates (as the order is called, after Linnaeus), the family of 
Anthropini; and further, that ** if man be separated by no greater struc- 
tural barrier from the brutes than they are from one another, then it 
seems to follow that if any process of physical causation can be dis- 
covered, by whkh the genera and families of ordinary animals have been 
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produced, that process of causation is amply safflcient to account for 
the origin of Man;" and, finally, that the theory of Mr. Darwin is "the 
only one that has any scientific existence," and is, probably, the true 
one, or at least, *Mf not precisely tnie, the hypothesis is as near ao 
approximation to the truth as, for example, the Copemican hypothesis 
was to the true theory of the planetary motions" (p. 107). 

The main argument of the work has been met by the writer in his 
article (this volume, p. 65), on the Classification of Mammals. It is 
there shown, that Man stands apart from all other Mammals, on the 
basis of a characteristic of profound zoological value. The character- 
istic referred to is this: — that, in Man, the fore-limbs are withdrawn 
completely from the locomotive series, and transferred to the cephalic ; 
and, thus, a very large anterior portion of the body is turned over to 
the service of the head, while the posterior or gastric portion is re- 
duced to its minimum. This condition of extreme cepkalization in 
the system is of the very highest significance, and places Man alone. 
Man*s erect structure is a part of its expression. The nature of the feet 
in Man, — they being made simply for supporting the body, and not, a» 
in the Quadrumana, for clinging or grasping — is a concomitant feature 
of his erectness; and such also is the position of the cerebellum wholly 
beneath the cerebrum, mentioned in Professor Owen's characteristics of 
Man. For the argument on the subject, we refer to the article mentioned. 

The uses of the fore-limbs in man are, first, the inferior^ depending on 
the demands of the appetite satisfied through the mouth (uses that are 
united to the locomotive in the Apes and some other quadrupeds); 
second, the superior, depending on the demands of Man's higher nature. 

This higher nature, it may be added, we regard as a spiritual one, in 
which the brute has no share, and to the possession of which no devei* 
opment-process could elevate him. The raising of the fore-limbs from 
the ground, for esthetic, intellectual, and spiritual service, was in direct 
harmony with such a spiritual endowment. Man exhibits his exclusive 
possession of such an element, not merely in having the power of speech, 
out more fundamentally in being the only species capable of reaching 
towards a knowledge of himself, of nature, and of God ; — the only one, 
therefore, capable of conscious obedience, or disobedience, of any moral 
law, and the only one subject to degradation through the appetites and 
a moral nature. His power of indefinite progress, his thoughts and 
desires that look onwani even beyond time, his recognition of spiritual 
existence and of a Divinity above, all evince a nature that partakes of 
the infinite and divine. Man is linked to the past through the system 
of life, of which he is the last, the completing, creation. But, unlike 
other species of that closing system of the past (significantly the Zoic 
era of geological history^, he, through his spiritual nature, is far more 
intimately connected witn the opening /u^u^ie. 

Whatever the point of view, then, we see reason wholly to dissent 
from the sentiment with which Prof. Huxley concludes his chapter *'on 
the relations of Man to the lower animals" (p. 112): "Our reverence 
for the nobility of manhood will not be lessened by the knowledge, that 
Man is, in substance and in structure, one with the brutes ; for he alone 
possesses the marvellous endowment of intelligible and rational speech, 
whereby, in the secular period of his existence, he has slowly accumn- 



Digitized by VjOOQlC 



Botany and Zoology. 458 

laied and organized the experience which is almost wholly lost with the 
cessation of every individual life in other animals; so that now ho 
stands raised upon it, as on a mountain top, far above the level of his 
humble fellows, and transfigured from his grosser nature by reflecting, 
here and there, a ray from the infinite source of truth.'' It is possible 
to conceive that a being with such mental endowments as Man pos- 
sesses, and with even the throat of a gorilla, might originate an iotelli- 
ffible language ; but it is incomprehensible how the gift of speech could 
develop man's mental qualities in a brute, however long the time 
allowed. Moreover, it is a natural question, why there are not Man- 
apes in the present age of the world, representing the various stages of 
transition, and filling up the hiatus, admitted to be large, if such a pro- 
cess of development is part of the general system of nature. We think 
this question a fair one, notwithstanding the reply which may be made, 
that the more developable individuals long since passed out of the Ape- 
stage, leaving behind only the unimprovable ones. The resemblances 
between the skeletons of Man and the Apes, and between ova generally, 
mentioned by Prof. Huxley, may, to the uninitiated in science, appear 
to make the transition by development feasible: yet they are of no 
weight as argument, since the question is as to the fact whether, under 
nature's laws, such a transition has taken place as the gradual change of 
an Ape into a Man, or, whether Apes were made to he, and remain, Apes. 
In the Ape, the great muscle of the foot, the Jlexor lonffus pollkia, di- 
vides and sends a branch to three or more of the toes, while in Man, it 
passes to the great toe alone : Is it a fact that this, and the many 
structural differences of the foot and other parts of the body, were 
brought about by gradual development in a progressive Ape ? 

Between the lowest and highest types of men, there are all possible 
intermediate shadings as to grades of intellect, size of brain, and form 
of features. The range of grades, thus passing into one another through 
small individual differences, is very wide among the several diverse 
tribes of negroes in Africa ; it is very wide in the present population 
of Europe, and even in Britain alone. For these and other reasons, we 
may believe in the unity of origin of the human race. But with re- 
gard to Man and the Man-apes, no evidence has been pointed out, de* 
rived from Man, or the Apes, proving either the fact, or the proba- 
bility, or the possibility, of a common origin. The direct evidence, on 
which the Darwinian hypothesis rests, comes from lower departments 
of life, and is acknowledged by its advocates to be exceedingly scanty 
and imperfect : they would say — and rightly — that facts have but just 
begun to be collected. But on this general subject, it is not our pur- 
pose now to enter. 

The few discoveries of ancient skulls of inferior capacity, made re- 
cently in Europe, indicate the condition of some of the early tribes on 
that continent, or, at least, of some individuals in those tribes, and are 
of great archeeological interest The skulls are not inferior to those 
of some of the lowest of living men ; and Prof. Huxley remarks re- 
specting them, that they do not seem to him *' to take us appreciably 
nearer to the lower pithecoid form," that is, to that of the Man-apes. 

Should similar discoveries be made all over the globe, proving a 
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tSonner condition of the race mnch inferior to the present, siicli a pbaae 
in its history is one that would have been a necessary consequence of 
iDan*8 nature, however large his skull or brain when created. For, as 
Prof. Gnjot has observed, a first race, very limited in language and 
knowledge, without arts, and possessing, in full force, man^s natural 
selfishness, unbridled appetites, and evil propensities, would have en- 
tered at once upon a course of degradation ; and, before many centuries 
had passed, the whole population, unless some part or all had been re- 
strained or guided by superhuman agency, would have sunk to its 
lowest limit of moral and physical debasement It is not too mnch to 
expect that the fact of a general physical debasement may be ultimately 
proved by the discoveries now in progress. j. d. d. 

11. On the question whether Diatome live on the sea-bottom at great 
depths; by Wm. Stimpson, M.D. — In a paper on the Diatomace» 
found in mud collected at great depths from the bottom of the sea off 
the coast of Eamtschatka, in soundings made by the North Pacific Ex- 
pedition under Com. Rodgers (see this Journal^ [2], xxi, 284), the late 
lamented Professor Bailey made the following remark. ^ The perfect 
conditions of the organisms in these soundings, and the fact that some 
of them retain their soft parts, indicate that Uiey were very recently in 
a living condition, but it does not follow that they were living when 
collected at such immense depths." My attention has recently been 
called to this subject by the perusal of an account of the recent discov- 
eries of animal life in various forms at depths vastly greater than had 
been previously suspected; for instance, at 1400 fathoms by Torell, at 
1000 and 1500 fathoms by Milne-Edwards, and at 3000 fathoms by 
Dr. Wallich. The question of the nature of the food of these abysmal 
animals is one of great interest, and I wish to place on record, in ad- 
vance of the publication of the report of the expedition, the results of 
my examination of the specimens alluded to by Prof. Bailey, when they 
were freshly taken from the water. 

In the sounding taken at the depth of 2700 fathoms, in lat 56^ 46' N., 
long. 168^ 18' E., Lieut Brooke used, for the armature of his lead, three 
quius, each about three inches in length, fastened together, and placed 
in such a position that when the lead struck the hottom the quills 
would be forced perpendicularly into it, and thus become filled with 
mud from a stratum a few inches below the general surface of the sea- 
bottom. The experiment was successful; the quills coming up com- 
pactly filled with mud of the usual character occurring at such depths 
in such latitudes. One of the quills having been submitted to me for 
microscopic examination, was carefully wiped and cut in two at the 
middle, in order to secure for examination a specimen, as nearly as pos- 
sible free from any chance admixture from the water near the surface. 
In this specimen I found an abundance of diatoms, some of which, ap- 
parently Coscinodiscij appeared to me to be undoubtedly living, judging 
from their fresh appearance and the colors of their internal cell contents. 

It is exceedingly doubtful whether sufiicient light can penetrate to so 
great a depth to afford the stimulus which these vegetable organisms 
are suppose to require for their existence and multiplication. On the 
other nand, it is by no means certain that some amount of li^t does 
not so penetrate, and, if we deny the existence of vegetable life in these 
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mbysses, it will be difficult to accoant for the existence there of animalti 
which most, ultimately, derive their sustenance from the vegetable 
kingdom. The supply which they might obtain from the dead bodies 
of those organisms which die at the sur&ce, and slowly sink through 
two or three miles of water to the bottom, seems totally insufficienti 
for Dr. Wallich has proved that the animals, starfishes for instance, not 
only exist at those depths, but exist in great numbers. We would call 
the attention of those who may have an opportunity of obtaining speci* 
mens of the bottom at great depths, to the great importance of a mi* 
croscopic examination of these specimens as soon as taken from the 
sea. Fresh water should, of course, be used in spreading the mud upoa 
the slide. 

12. On the *^ genua JDiplotkyra.^ — Having received from Mr. Sander- 
son Smith, of New York, a fine series of the shell recently described by 
Mr. Tryon in the Proceedings of the Philadelphia Academy^ as a new 
genus and species of Pholadidse, '* Diplothyra Smithii^^ I have satisfied 
myself that Mr. Tryon is wrong in considering the accessory valve at 
double, and that the shell in question is a true Mariesia. It is, in faet^ 
very closely allied to M, cuneiformiit^ which often presents an accessory 
valve of precisely the same character. Wm. Stimpson. 

13. On Part IL of Prof. G. Jan* 8 Prodromo delta Iconograjia Oen$- 
rale degli OJidi ; by £. D. Cope. — Among the constantly appearing con- 
tributions to Herpetology, few are more valuable than thoBe upon the 
serpents, issued by Prof. G. Jan, director of the Museum at Milan. This 
value is however dependent rather upon the number of new forms made 
known, and the beautiful plates illustrating the work, than upon unusual 
merit in the diagnoses, or in recognition of cotemporary labors. 

The second part, which has come to our hands through the kind atten- 
tion of Prof. Jan, treats of the Calamaridm. It is not our intention to 
discuss the classification of the suborder of the Asinea^^ but we will ra- 
mark that we doubt whether any herpetologist can characterize with 
precision more than three subordinate groups — viz., Boidof.y Ackrochordi- 
dee and Colubridce* The subdivisions of the last are so completely inter- 
woven and gradually connected, that no author has yet presented us 
with characters by which we can isolate them in a natural manner. It 
has therefore seemed best that the term ''family^' should be restricted to 
the three groups here mentioned. It is true that among Colubridce the 
types are as varied as are the relations of these ** families," and it may 
be said that the simplicity of ophidian structure has deprived us of the 
means of defining groups, whose equivalents are elsewhere much more 
tangible. Admitting this to be the case, — bow nearly equivalent are 
zoological groups anywhere, and how uniform is zoological rank ? Until 
it can be shown that this rank is not to be expressed by the formula 
af^^y we are justified in retaining the varied divisions of ColubriJo! as ^6- 
familiety and in c&iWng Achrochordus the type of afamilyy though it ex- 
hibit but a little greater degree of differentiation than some of the former. 

' Earystomatoiia serpents with an unabbreviated os mazillare. The other rabor- 
ders of the Ophidia, as accepted by the writer, are. oo the one hand, tlie Proteroj^ly* 
pha and Saleoo^lypha, and on the other, Tortricina (Tortricidao and Uropeltidie) 
and Scolecoc^idia (Typhlopide). 

' Formerly called tab/ainiliet by the writer. 
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Prof. Jan adopts the name Calamaridce^ after GQnther, and inclodes 
twenty-three genera. As the work is not intended to be a general ophi- 
ologj, many genera as well as species are omitted. With great propriety 
he places here the Plalypteryx and Stenognalkus of Dumiril, which are 
associated with Biptas in the Erpitohgie GSnSraU. He adds to those 
previously known the genera Pseudorkabdium (near Calamaria), Add- 
phicus (near Ehabdosoma), and Elapotinus (near JSlapomorpkut), all 
with ungrooved teeth. He describes twenty-one species, which are new 
to herp«tology. A few others, presumed to be new, have really been 
previously described, which is not a matter of surprise when we consider 
the scattered condition of herpetological literature. 

Prof. Jan separates from Rhahdosoma those Mexican species which 

ness two pairs of gene'ial plates, which is probably a judicious change, 
le Catostoma chalybeum of Wagler belongs to this group, that au- 
thor's name will pertain to it rather than to RhahdoBoma^ as has been 
urged.* In the work before us, however, it is referred to Elapoidet of 
Boie, a genus with keeled scales. If Wagler's statement, " squama) 1«- 
vissimse" is correct of the ehalyhceum as it is of the semidoliatum 
(though Giinther says "scales keeled***), this reference can hardly be ac- 
cepted — still less that of Colobognathut of Peters, which is abundantly 
characterized by its deficient dentition and want of temporal plates. 

The genus called Carphophis, which follows Elapoxdes^ was first estab- 
lished under the name Carphophiopa in d'0rbigny*8 Diet, Univ, d^HiMi. 
NaL, on the Coluber amcenus of Say. This species was called vermi- 
formiSj while the name amcenus was retained for that since called Helenm 
by Kennicott. Under the impression that the two represented distinct 
genera, the HelencB was called Carphophis in the same work, and follow- 
ing on the same page. As the true application of the name vermiformit 
could not have been ascertained at the time of its publication, Carpko- 
phis must be retained, though erroneously characterized, and established 
upon a species different from the afterwards accepted type. 

Prof. Jan is in error in identifying Virginia Harperti* with the V, Va- 
lericB on p. 24. He also employs the name Canocephalus for the ffenut 
Maldea^ which we have shown to be inapplicable.* So Ninia is the 
older name for StreptopkoruSy and should be employed in its stead. 
Aspidura carinata (p. 29) is the ffaplocereus Ceylonmsis of Gttnther, 
published in 1868. Elapops PeterH is E, plumbeaier^ of three years 
earlier date. In the genus Homalosoma we find Contia of Baird and 
Girard included. I have already alluded to the ran^ of this genus over 
both continents;* it embraces in the Old World the coroneUoides and 
melanocephala of Prof. Jan*s enumeration, with the Coronella modeita 
of Martin. Psilosoma Jan, will probably be accepted as a well estab- 
lished genus. 

The genus Elapomorpkus has received many accessions, within a few 
years, through the labors of Dumiril, Giinther, Reinhardt and Peters, 
As adopted in the Prodroraus, it embraces four or five distinct genera. 
Prof. Dumiril early * alluded to tlie very peculiar dentition of his E. Oa- 

• Monat8bericl)te PreuM. Acad. 1859, p 275; Pr. A. N. 8. Phfla., 1850. p. 889. 

• GUnther. Proc Z. S. Lond., 1 860, June. • Pr. A. K. S. Phil., 1852, p. 249. 

• Pr. A. N. S. Phil., I860, p. 76. ' hoc. cit., 1850, p. 665. 

" Loc cit, 1852, p. 889. * Rev. Mag. ZooL, 1855, p. 458. 
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bomniisj and he hM since made it the type of a genus Miodorij which 
was anticipated by Urobelus of Reinhardt. The very anterior position 
of the grooved tooth, which has but three solid ones in front of it, sug^ 
gests the yet undiscovered point of transition from Atinea to the Prote^ 
roglypka, Aticrosoma Jan, is an Elapid of the same region, possessing 
many of the peculiarities of Urobelus. 

There are probably three, certainly two, genera of this group in South 
America besides Jan*s Elapomqjus ; they are Apastolepis, Ulapomorphus 
vmrusy and Fhaiotru^^* corresponding to the sections marked by asterisks 
in the table on p. 42. 

Homulocranium was referred to Tantilla of Bd. h Girard on the 
ground of priority of the latter in 1 861 ;" of this, Prof. Jan does not seem 
to be aware. He describes an H, Wagneri^ said to have been brought from 
Florida, which probably does not belong to the genus on account of its 
entire anal scutum, mapotinus^ described as new, and allied to Elapo- 
morphusj is also near to Tantilla as far as the characters given enable ut 
to decide. The posterior superior maxillaries are not grooved ; if other 
differences exist, we are not informed of them. 

Under the head of Probletorhinidce, Prof. Jan unites a number of 

Sinera of singular aspect, and undoubted affinity, which mostly inhabit 
exico and ^uth western United States. We have already recognized 
this group and published a table of the ffenera in the Philadelphia Pro- 
endings for 1861, (p. 802) and are much gratified at this confirmation 
of the view there expressed. We will now give an artificial synopsis of 
this group, with the additions and modifications which new material sug- 
gests." The African Ligonirostra {Temnorhynchua Smith, preoccupied 
in Coleoptera), must be placed near Prosymna Gray. Chilorhina De Fil. 
is Sympholit Cope, of prior date. Dr. Jan's demonstration of the posi- 
tion of Ficimia Gray is as interesting as unexpected ; Amhlymetopon of 
Gtknther has never been properiy separated from it, if a difference exists. 
We will accept for the present axorhina Jan, but his Oxyrhina is Ohio- 
naetis Cope (long a^o characterized by Hallowell), and Achirhina is 
Toluca Kenn., alao of prior date. Then there must be added Conopsis^ 
and perhaps Braehyurophit of GUnther," Sonora Baird h Girard, and 
Oyalopium and Chilomeniseia of the writer. 

L Intemasal plates wanting. 

Bottnd plate in contact with frontal, .... Ficimia. 
Roetral plate not in contact with frontal, 

Loreai none, ooal divided, ..... C<moptis. 

Loreal prevent. 

Anal divided, nasal separate, .... Exorhina. 

▲nal entire, nasal conflaent with first upper labial, Sympholit. 

XL Intemasals confluent with naeaU. 

Dentition glynhodont, ...... Stenorhina. 

Dentition isodoot, mazsle shovel-like, • • • Chilomeniaeui. 

" Pr. A. N. S. Pbil., 1861, p. 624. " L. c. p. 14. 

" Farther accessions of material will probably suggest the union of some of the 
genera. 

^ Ann. Mag. Nat. Hist 1868, p. 21. 
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IIL Intemasttli teparate from nasals. 
Two intenuitiils. 
Two prefrontals. 
Nasal and fir»t superior labial confloent ; rostral recunred, • OyalopiwaL 
Nasal and labial separate. 
No loreal, one nasal. 

Dentition glyphodont, ..... BraehjfwnpkU^ 

Dentition isodoot, ..... Toluea, 

Loreal present. 
Two nasals, ...... Sonora, 

One nasal, ...... ChUmadU. 

One prefrontal, ----... lAgonirottra, 

One intemasal, one prefrontal, .... jprosyimui. 

We have, on a former occasion," alluded to the close connection of this 
group with the Coronellince^ through Cemophora and allied forms; our 
author perceives exactly the same affinity, but renames the geuus just 
mentioned, SCasiotes, Ficimia and, as Giinther remarks, Brachyvropkis, 
are probably related to RkinoJiloma ; the latter is no doubt counecled to 
the beautiful Heierodon semirinctus, by Dr. Peters' Simophis. Jfetenh 
don d^Orbignyi connects the red-ringed species with our northern type; 
thus we are led from Sonora semiannulata to Heterodon platyrhinus! 
Ours is indeed no ** Ariadne's thread" if we are led to such results. But 
we have perhaps only lost the clue. 

We have only to remark, regarding Prof. Jan's species of this group, 
that Chilorhina Villarsii h Sympholis lippiens, and that SCenorkina 
quinquelineata is not a variety of, but a very distinct species from, the 
ventralis — or Degenhardtii, as Jan agrees with Peters in calling it 

Thus it appears that Prof. Jan's work, like that of most others, is not 
free from oversights, many of which are not so excusable as some, which 
may have been occasioned by nearly simultaneous publications. 

14. Note on the '^ Glass CoraV^ of Japan, (in a letter to Prof. Silliuait, 
Jr., from William Stimpson, dated Smithsonian Institution, Feb. 0, 
1863.) 

" The * glass-coral ' to which you refer is the Hyalonema mirabilis of 
Gray, which is found in the seas of Japan, and is one of the most beau- 
tiful of marine objects. It forms the subject of an elaborate monograph 
by Brandt, illustrated by four folio plates. This author divides it, on 
insufficient grounds, into two genera and several species. We have a 
few specimens in the museum of the Smithsonian Institution. They 
consist of groups of silicious fibres resembling spun glass, closely wound 
together in a spiral manner so as to form cylinders of a foot or more in 
length and the thickness of the little finger. In the centre of the bun- 
dle, particularly toward the base, we find a fibrous substance somewhat 
resembling cotton or rather asbestos, which is composed of very fine fibres, 
•ilicious like the larger ones. The cylinders are encrusted by various 
marine growths, i. e. a Zoanthus, a sponge, and a sea weed ; — and to one 
of them the egg of a shark (Scyllium ?) was attached by its tendrils. 
The Zoanthus is so uniformly found upon specimens, and encrusts them 
so regularly, that both Brandt and Gray do not hesitate to consider the 
glassH^oral as the axis of a polyp related to the Gorgonise. Leuckart 
combats this idea and considers the polyp to be a parasite, while the 

"* Proc Acad. PhiL, 1860, 241. 
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siliciottft fibres themselres belong to a sponge allied to the cnrioits 
BaplecUUa figared by Prof. Owen in the Transaetions of the LinncBon 
Society^ vol. xxii, pi. xxi. An examination of these figures and the 
accompanying description will convince the most skeptical of the cor- 
rectness of Leackart's view. The cotton-like substance which I have 
mentioned above as fonnd in the centre of the cylindrical bundles may 
perhaps ^vc some indications of the character of the sponge to which 
these curious spicule belong, but the sponge usually seen encrusting the 
bundles is in all probability not the true one, as is supposed by some ; 
and the Zoanthus, we cannot even consider as a parasite. For, in the 
Smithsonian specimens, to which ray attention was first called by Mr. 
Yerrill, we see abundant evidence that these so-called parasitic growths 
are the result of the ingenuity of the Japanese curiosity-mongers from 
whom the specimens are obtained, of which ingenuity we have also 
instances in the " mermaids '' and other artifacts brought from Japan. 
In the first place the unnatural grouping of the bundles, figured by 
Brandt and seen in one of the Smithsonian specimens, is effected by 
means of a gum resembling gum tragacanth. The group thus formed 
is inserted into a crevice of a fragment of coral so nicely as to have the 
appearance of growing attached. Some agglutinating substance is also 
used for the attachment of the zoanthoid polyp, the sponge, and the 
sea-weed, for upon scraping these off at various points, we found beneath 
each of them silken threads tied around the bundle of fibres for the 
purpose of keeping them together / The nicety with which this is done 
is wonderful, and the deception is perfect. We should judge that the 
Japanese must have considerable knowledge of the lower animals, to be 
able to produce factitious oongeries, so nearly agreeing with nature and 
so well calculated to deceive even practiced naturalists." 

[The numerous auditories who have listened to the instructive and 
entertaining lecturer of Dr. Macgowan upon Japan will be amused 
to learn that the curious glassy zoophyte which the Doctor exhibited 
turns out (quite unconsciously to the learned lecturer) to be another 
proof of the skill of that cunning people in manufacturing factitious 
objects in natural history so curiously as to deceive even skillful nat- 
uralists. 

The genus Hyalonema and the species H, Sieboldi will be found de- 
scribed in Dana^s 2k)ophytes, pp. 641, 642. The glassy fibres of H. 
mirabiliSy when heated alone in a glass tube, decrepitate and fly into nu- 
merous minute spiculse, splitting longitudinally, and emitting an animal 
odor without becoming colored. These fibres are pure silica. They do 
not gelatinize in hot chlorhydric acid, and no trace of lime could be de- 
tected in them by the spectroscope. They polarize light only very im- 
perfectly, either in cross section or transversely. The rings of growth 
are beautifully seen in section, and as many as seventy can be counted 
arranged about a center which is excentric to the cylinder. — s.] 

1 5. Prodromus of the History^ Structure^ and Physiology of the order 
Lucernarioi ; by Prof. Henrt James Clare, of Harvard University, 
Cambridge, Mass. {Journal of the Boston Society of Natural History , 
March, 1863, pp. 531-667). — In the earlier pages of this number of the 
Journal, (p. 346, article zxziv,) it may be seen that the Lucemarians are 
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ranked m a distinct order of Acalepbse. The principal ^tnre in the 
prodromns, to which we would here call attention, is the division of the 
order Luoemariae into two families. The first family, CleUtocarpidm 
includes such Lucemarians as the genera Carduellay Depcutrum, &c; and 
the second family, Eleutherocarpidcfy embraces the earliest described 
LtAcernaricB, L. quadrxcornUy L, octoradiata, L, campanulaia^ ifec, which 
are divided into three genera. Out of the eleven species of the order, 
the author has collected himself, or obtained from other sources, no 
less than eight, leaving only three, of which one is doubtful, to be added 
to his collection. The author's description, of the above-mentioned eight 
species, shows that he has studied them with the closest anatomical detail, 
and has drawn up the diagnoses as much from the internal as from the 
external characters ; in fact we should say that the whole structure of 
these animals is epitomized in the prodromus. The geographical dis- 
tribution of three of these species, — Manania auricula (Lucemaria atf- 
ricula Fabricius), Haliclysius auricula (L, auricula Ratnke, non Fabri- 
cius) and L» quadricomis, — is interesting, from the fact that they are 
common to the shores of Europe and America ; and we are led to believe 
that more of the others, which are of the rarest sort, will be yet found 
to extend across the Atlantic. This view ig in accordance with the opin- 
ions of most of the leading zoologists, both of this country and Europe, 
in regard to the other animals of the North Atlantic fauna. Of the 
rest of the eleven species comprised in the order, five are European and 
two are American. The latter two are entirely new to science. 

VII. ASTRONOMY AND METEOBOLOGY. 

1. Be^iscovery of Panopea, Asteroid @. — Panopea was re-discovered 
by R. Luther at Bilk, Oct 21, 1862. According to an observation of 
Oct 28th, the error of Duner's ephemcris was — 8™ 13» in A. R and 
-!• 19' in Dec. 

2. EUmenU of Asteroid @. — The following elements of Freya, Aste- 
roid ®, have been computed by D' Arrest of Copenhagen. 

Epoch 1862, Oct 24-5, Greenwich m. t 

M = 321°37'44"-94 

n = 67 10 17 -9) 

a =z 212 29 32 -6 V Mean equinox 1862-0. 

i = 2 13 3 0) 

g> = 1 48 52 -4 

log. a = 0-603649 

A* = 623-066 

8. Discovery of Asteroid @, — On the 12th of Noveriiber, 1862, a 
new planet was discovered by Dr. C. H. F. Peters, at Hamilton CoU^re 
Observatory. It was near Feronia, and was between the 11th and 12th 
magnitudes. 

4. Comet III, 1862. — This comet was discovered on the morning of 
Nov. 28, by Professor Re«pighi, at Boloffna, and three days later by 
Dr. Bruhns at Leipsic. The following elements have been communi- 
cated by R. Eugelmann of Leipsic. 
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T siz 1862, Dec. 28*18269. 
^ = 126^ 9'42''-6 
rr: 855 ^4 57 '9 

t = 42 ^2 52 *5 

log. q =3 9-004475 

Motion retrograde. 

5. C(>me< I, 1863. — This comet was discovered by Df. Bratms of 
leipsic, on the rooming of Dec 2d. The following elements hare 
ieen compoted by F. Tiejen of Berlin. 

T =: 1863, Feb. 3-52928 Berlin m. t 
n = 19l*»23' 
=1 116 55 
t =i 85 21 42 -8) 

log. q = 9-9002165 

Motion direct 

6. Star Shower in December, 1565. — In a Sagenhuck der Launtz by 
KbltI Haupt, published in the Irenes Launtziickes Magazin (GorlitZf 
1862), among Wunderzeichen am Himmel, gathered from old Lnsatian 
ehronicles, is the following : 

"^On the dd of December, 1565, there fell at Sorau fire from heaven 
like flakes of snow." — Magnus, {Joh, Lam.) HiitorUche Beschreibung 
von Sorau. Leipz., 1710. 4to. 

7. Shooting Stars seen in England in 1 862. — ^Tho usnal displays of 
shooting stars this year (1862), as seen near Manchester, have not been 
as well marked as usnal ; that of August 10th- 11th, perhaps less so than 
for the last few years, but tlie weather was not very favorable. That 
of Nov. 9th-10tn* was not in the least marked, either as regards the 
numbers or radiant. But the more newly determined period for Dec. 
10th-12th has been exceedingly well denned, and the radiant point, 
both for the last year and for the present one, perfectly referable to a 
part of the heavens halfway between ^ Aurigas and a G^minorum. — 
B. P. Greg in Phil. Mag. 

8. Auroral arch of April 9th, 1803. — On the evening of April 9th, 
there was noticed at New Ilaven some appearance of an auroral light 
between 7^ and 8 o'clock. About 9 o'clock, white columns rose both 
from the eastern and western horizon, and shot np towards the meridian, 
their tops inclining from a vertical direction about fifteen degrees towards 
the south. A line of shorter columns connected the two columns just 
mentioned, in such a manner as to form a tolerably regular arch« spanning 
the heavens, and passing exactly over the Dipper. This arch was evi- 
dently formed of short streamers parallel to each other. Most of thera 
were from 10^ to 15^ in length, and for some time presented the ap- 
pearance of a row of comet's tails all parallel to each other. By 9^ 
o'clock, the eastern portion had very much faded, bat the column in the 
west was intensely bright, and of a white color. It extended to Castor, 
and passed centrally over a star about midway between the two horns of 
the Bull. At 1 o'clock, the column in the east had disappeared entirely, 
while that in the west had very much faded, but extended up nearly or 
quite to the meridian. During the entire evening, there was noticed a 

* TLis, it will be observed, is not the proper anoiverrary of the If ovtmber sbowir. 
Ah. Joob. Scl— Sbcomd Skbus, Vol. XXXY, No. 106.— Mat, 1868. 
59 
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Tery strong anroral glow above the northern horizon, with the nsoaf 
dark segment beneath it 

The following notice of this aurora appeared in the Newhirypwt 
Daily Herald of April 10th, with the signature P., presumed to denote 
Dr. Henry C. Perkins. 

*'An auroral arch of intense brightness spanned the heavens last eve- 
ning as the bell was ringing for 9 oVIock, equalled only during our 
remembrance by that of Aug., 1827. Starting from a point just above 
the horizon, not far from due £ast, it enveloped the star in the right 
knee of Bootes, passed amid the stars in the Sickle, or the head and 
neck of Leo, thence enveloping Castor and Pollux, covering the space 
between the feet of the Twins, swerving thence a little to the north- 
west between the heads of Orion and Taurus, until it faded from view. 

The arch was about 8® in width, remarkably well defined, though 
not so sharply so as that in 1827. It gradually moved to the South 
at the rate of about 8** or 10** in 20 minutes, when it broke up into 
wisps of light strikingly resembling those seen in the tail of DonatTs 
comet, and so beautifully and truly represented in Prof. Bond's drawing 
of that body.— p." 

[Correspondents are requested to send in their observations on this 
auroral arch, which was probably seen over sufficient area to furnish 
data for approximate estimates of its height.] 

Vin. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. JSTaiional Academy of Sciences, — Hon. Henry Wilson of Massa- 
chusetts, in the Senate of the United States, at the last session of Con- 
gress, brought forward and secured the unanimous passage of the fol- 
lowing bill entitled, 

** A BiU to Incorporate the National Academy of Sciences. 

^*BeU enacted by the Senate and Hbuae qf Jiepreeentativee qfthe United States qf Amer- 
ica in Ckmgreta attembledy That Louis Aoassiz, Massachusetts ; J. H. Albxajidbb, 
Maryland : S. ALBXAin>BRjNew Jersey ; A. D. BACHfe, at large |F. A. P. Babharo, 
at large: J. O. Babnard, United States army, Massachusetts; W. H. C. Bartuctt, 
United States MIL Acad., Missouri; U. A. Botdbn, Massachusetts; ALtBXIS Cas- 
WBUL, Rhode Island; William Chauvbnbt, Missouri; J. H. C. Coffin, United 
States Naval Academy, Bfaine; J. A. Dahlqkbn, United States navy, Pennsylyania; 
J. D. Dana, Connecticut ; Chablbs H. Davis, United State<< navy, Massachusetts; 
Oborob Enoblmann, St. Louis, Missouri ; J. F. Frazbr, Pennsylyania ; Wolcott 
OiBBS, New York; J. M. Gilliss, United States Naval Observatory, Kentucky; 
A. A. Gould, Massachusetts ; B. A. Gould, Massachusetts ; Asa Grat, Massachu- 
setts ^A. GuTOT, New Jersey; Jambs Hall, New York; Joseph Henry, at large; 
J. £. HiLOARD, at lai)^, Illinois ; Edward Hitchcock, Massachusetts ; J. S. H^ 
BARD, United States naval observatory, Connecticut; A. A. Humphbys, United 
States army, Pennsylvania; J. L. LeContb, United States army, Pennsylvania; 
J. Lbidy, Pennsylvania ; J. P. Lesley, Pennsylvania ; M. F. Lonostrbth, Pennsyl- 
vania; D. H. Mahan, United States Military Academy, Virg:inia; J. S. Newberry, 
Ohio; H. A. Newton, Connecticut; Benjamin Peirce, Massachusetts; John Rod- 
OBR8, United States navy, Indiana; Fairman Rogers, Pennsylvania; R. £. Rogers, 
Pennsylvania ; W. B. Rogers, Massachusetts ; L. M. Ruthbrfurd, New York ; Jo- 
seph Saxton, at lai^e ; Benjamin Silliman, Connecticut ; Benjamin Silliman, 
Jr., Connecticut; Theodore Strong, New Jersey; John Torrey, New York; 
J. G. Totten, United States army, Connecticut ; Joseph Winlogk, United States 
Nautical Almanac, Kentucky; Jejpfbibs Wyman, Massachusetts; J. D. Whitney, 
California, their associates and successors duly chosen, are hereby incorporated, 
constituted, and declared to be a body corporate, by the name of the National 
Academy of Sciences. 

"Sec. 2. And be it further enacted^ That the National Academy of Sciences shall 
consist of not more than fifty ordinary members, and the said corporation hereby 
constituted shall have power to make its own oixanixation, including its constita- 
tion, by-laws, and roles and regulatioiis ; to fill all vacancies created by death, resig- 
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nAtiDn, or otherwise ; to provide foMhe election of foreign and Asmestlc menbers^ 
Ihe division into classes, and all other matters needful or usual in such institution, 
and to report the same to Congress. 

**Sbc. & And he U further enacted, That tke National Academy of Sciences shall 
hold an annual meetiug at such place in the United States as may be designated, 
and the Academy shaU, whenever called upon by any department of the government, 
investigate, examine, experiment, and report upon any subject of science or art, 
the actual expense of such in^estkattons, lexaminations, experiments, and reports, 
to be paid from appropriations which ms^ be made for the purpose, but the Acad- 
emy shall receive no compensation wliatever for any services to the government of 
the United States." 

Agreeably to an invitation from Mr. Wilson, a majority of tJie cor- 
porators named in this Act met on the 22d of April, at 11 a. m. in the 
Chapel of the University of the city of New York, for the purpose of 
organizing the National Academy of Sciences. The body was called 
to order, with a few appropriate remarks, by Mr. Wilson, who was pres- 
ent by the request of a large number of members. A temporary or- 
ganiiation was secured by the choice of Joseph Henry of Washington 
and Alexis Caswell of Brown University as Chairman and Secretary, 
pro tempore. A committee of nine persons, of whom Prof. Caswell was 
chairman, was appointed to prepare and report Rules for governing the 
Academy, agreeably to the powers vested in them by Section td of the 
Act of Incorporation, adopted by Congress and approved by the Presi- 
dent of the United States on the 4th of March, 1863. 

Agreeably to the laws thus enacted (which lay over to January next 
lor final consideration), the Academy is divided into two K^laseee, viz. :^ 

Ist The Class of Mathematics and Physics. 

2d. The Class of Natural History. 

The corporate members elect under which of these two classes and 
tn which section of that class they wiH inscribe their names. The 
classes are subdivided thus : — 

A. Clcuts of Mathematics and Physics. — Sections: 1, Mathematics; 
2, Physics; 3, Astronomy, Gteography, sad Geodesy; 4, Mechanics; 
$y Chemistry. 

B. Class of Natural History. — Sections: 1, Mineralogy and Geology; 
2, Zoology; 3, Botany; 4, Anatomy and Physiology; 6, Ethnology. 

While each member chooses his own position, he may also be elected ao 
lionorary member of any section by the members thereof, and the Academy 
retains the power of transferring a member from one Section to another. 

There may be fifty foreiga associates, who take no part in the business 
of the Academy, but have the privilege of attending its sessions, reading 
and communicating papers and of receiving a copy of the publications of 
the Academy. 

The oflScers of the Academy are a President, a vice President, a Foreign 
Secretary, a home Secretary, and a Treasurer, all of whom are elected for 
a term of six years. 

There is also a chairman and secretary to each class elected annually 
at each January meeting. The officers of the Academy, and chairman 
of the classes, together with four members to be annually elected by the 
Academy, constitute a Council for the transaction of such business as i« 
assigned to them by law or by the Academy. 

' As these Rules are subject to change prior to tlieir final adoption in JanoAry^ 
there is an obvious impropriety in publishing tliem in detail, at present, but ao 
much of their provisions as concern the general organization of the Academy, and 
as are not likely to be materially altered, we give in this notiee.^EDS. 
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Th« powers of the President, (or in csie of his absence or disabtHtj^ 
the Vice-President,) are, to preside at themeetingH of tlie Academy, nanM 
(unless otherwise provided fur by law) committees of members, referrt«g 
business experimental enquiries, investigations or preliminary inquiries 
required by the Governineut of the United States or its branches, ta 
members specially conversant with the subject; and, with tlieOouncil, to 
direct the general business of the Academy. The diities of the other 
o£Scers present nothing beyond what is usual in all similar organizations 

The Academy holds two stated meetings in each year, one in January 
juid one in August The January meeting is to be held always in Wash- 
ington on the dd day of January, (or when that day is a Sunday, on the 
4lh), but the August meeting will be held at such place as the Academy 
at any previous meeting may designate, and on the dd Wednesday of the 
month. The scientific meetings of the Academy are to be open or pub- 
lic, the business meetings closed. Communications by persons not mem- 
bers of the Academy are to be presented and read by a member who 
makes himself responsible only for the general propriety of the paper 
and not for opinions expressed by the author. 

Propositions for researches, experiments, observations, investigations or 
reports, shall originate with the Classes to which the subjects are appro- 
priate, and then be submitted to the Academy for discussion, and ap* 
T>roval or rejection, excepting propositions from the Government of the 
United States, or any of its branches, which shall be acted on by the 
President, who will in such case report, if necessftry, at once to Ae Got- 
ernment, and also to the Academy at the next stated meetiii|^. The 
judgment of the Academy is to be at all times at the disposition of the 
Government upon any matter of Science or Art within the limits of the 
subjects embraced by it. The President of the Academy is competent, 
in special caseo, to call in the aid, upon committees, of experts, or men of 
remarkable attainments not members of the Academy. 

The Annual Report to be presented to both Houses of Congress, is to 
be prepared by the President of the Academy, and before its presentation 
is to be submitted, first to the Council, and then -to the Academy at the 
January meeting. The abstract of a memoir may however be sent by 
any member to the Home Secretary, to be printed and circulated among 
the members during the recess of the Academy. 

These are the most important features pf the organic law of the 
National Academy of Sciences. An election was held under the mlea 
when the following officers were chosen almost nnanimously : 
Presifient, Alexander Dallas Bachk, Washington, D. C. 

Viee-PreMideni, James D. Dana, New Haven, Conn* 

Foreign Secretary^ Louit Aoassiz, Cambridge, Mass. 

Home Secretary^ Wolcott Gibbs, New YorK. 

T/tOMirsr, Fairman Rogers, Philadelphia. 

OFFiCERS of the CLASaKS. 
Ola9M A, MathematicM and PhyHcB. 
diairman^ B. Peirce, Cambridge, Mass. 

Secretary^ B. A. Gould, Cambridge, " 

Clout B. Natural HiHwry, 
Chairman, B. Silliman, New Haven, Ct 

JiecrMtary^ J. S. Newberbt, Ohio. 
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After the completion of the organization, each member present, agree- 
jably to the requirements of the organic law, took the oath of allegiance 
3pre»cribe<l by the Senate of the United States for its own members, and 
in addition thereto took an oath faithfully to discliarge the dnties of a 
«nember of the National Academy of Sciences to the best of his ability. 

Born in the midst of a great political revolution, the National Academy 
-of Sciences, <ireated by the supreme law of the land, stands pledged to 
the power which has called it into being, and to the world to discharge 
4ts duties with fidelity. The members of tlie Academy named in the Act 
had before them simply to accept or to decline the trust reposed in them, 
by no choice of theirs. So far as they have nccepted their position, we 
feel justified in saying it is with a conviction that there were many not 
Jiamed on the list who might most properly have been there, and with 
the assurance that so for as any honor may attach to memben-hip, it will 
*be shared much more largely by those who shall hereafter be called by 
the sufifrages of the Academy to fill such vacancies as must occur, than 
-by the cor|K)rator8 who are named in the law^ 

The National Academy of Sciences does not take the place of, or necea- 
'Barily interfere witli, the American Association for the Advancement of 
'Science, as many persons seem to have supposed. 

IX. BOOJK NOTICES. 

1. The National Almanac and Annual Record for the year 1868, 
Philadelphia: G. W. Ohilds, 1 803. 12mo. pp. 698.— This work suc- 
ceeds the well known American Almanac so long issued at Boston, and 
which attained an enviable reputation as a reliable, record of cosmical 
^acts and the repository of a large amowit of information, statistical, 
|>olitical, educational, scientific and general. Mr. Childs has taken up 
the task relinquisliod by Mr. Sawyer, and with a degree of fullness sur« 
l>assing the original. The articles of scientific value in this volume are 
Meteorology, Tide tables for Coast of U. S., Coast Survey, and Smith- 
sonian Institution, which are excellent. In the same category should be 
mentioned a valuable paper on the changes in the relative position (in 
population and growth) of the several States from 1790 to 1860, by Prof. 
Wm. M. Gillespie, wIk) has exhibited this subject graphically by the 
method so common in tabulating scientific results by curves. With the 
active aid of Profs. Bache and Henry of Washington, Profs. Copp6e and 
-Gillespie, Dr. Pollock and others, the reliable character of the National 

Almanac is secured, while, as we are informed, the spirited editor retains 
^he best talent, in all departments, before given to the American Almanac^ 

2. 7%e Geological Evidences of the Antiquity of Man ^ with remarks oh 
^* theories of the origin of species by variation ;" by Sir Chauues Ltbll, 
F.R.S. pp. 520, 8vo. London. Reprinted by G. W. Childs, Philadelphia. 

.3. Abbi£ Moiono^s new Journal, called Les Mondes Revue Hehdomor 
daire dee Sciences, et les applications aux arts et a V industries appeared 
first on the 12th of February of this year, and has reached us regularly 
each week since. It replaces Cosmos^ from which Abb6 Moigno has with- 
drawn, for reasons of a personal nature growing out of his relations to the 
proprietor, which he fully sets forth in a Proloffue of 6 or 7 pages. 

Les Mondes is an extremely lively Journal of 28 pages, with a supple- 
ment on pure Science of 16 pages each week. It aims to notice the 
progress of all science, pure and applied, whether French or foreign. 
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Kieser, D. G. von, death of, 449. 

KranUty A.^ catalogue of crystal models, 
noticed, 297. 

L. 

Ladevi-Roehe, Unit^ des Races Humalnes, 
270. 

Lakes, glacial origin, A. 0. BantMUf, 824. 

LandoUy indices of refraction of fluid ho- 
mologous compounds, 415. 

Laurent^ K^ Theorie des Series. 270. 

Lauttrmaun, reduction of klnlc to ben- 
zoic acid, etc, In animals, 29L 

Lawiidery publication of worlu of, 262. 

Leoy Itaacy observations on genus Unio, 
etc, 148. 

Leavenworth, Mellnes C, obituary of, 806, 
45L 

Lecons de Chimle et de Physique Pro- 
fess^ en 1861 d la Socl^ie Chemique 
de Paris, noticed, 269. 

Leprosy, treatment of. Otiyan, 266. 

Leptocoella concava, (7. Rominger, 84. 

Les Mondes. Revue Hebdomadalre det 
Sciences, AM Moigno^ noticed, 465. 

LetquereuXy Len^ coal formation of North 
America, 875. 
report on coal of Indiana, 155. 

Lime, estimation of; Wieke, 116, 

LUiroWy spectroscope, 418. 

Loomit, jBI, on Everett*s method of rediie- 
ing temperature observations, 81. 

Lucemaria the coBuotype of AcalephtB, J3I 
/. Clark, 846. 

Lucemarl», Prodromus of, Clark, 469. 



Mackay. Jas. T., death of, 440. 
Magnesia salts, behavior of, toward car- 
bonate of ammonia, JH9er9, 115. 
Magnetic Survey of Pennsylvania, etc. A, 
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yaimnali, daMlflcatloii id, J. D. J)miu»j 6S. 
llMiflntnese, amount ot in some Ironi, B, 

JiteW«r,iaO. 
Han*8 place in nalnre, T, K Ifwdey, 461. 
llannal of Botany of Northern States, A. 

€hnapf reriaed edition, 448. 
Hanoel de Mineralo^eJ[^6Zoii«Nfx, 80S. 
Mai»mec river batin, 2K3. 
Marignae, anaiyais of borates, etc.. 418. 
Marih, R F., meteors of Dec. 1868, 808. 
JTortA, 0. a, Catalogue of Mineral Local- 
ities in New Brunswick, etc, 210. 
science of International £x*n, 256. 
MuUrmany /&, brilliancy of Tariable star 
Mira Ceti, ISa 
meteors of Jan. 1868, 148. 
Mathematics, works on, received, 806. 
Jfrnyer and Pkrmm^ La Photographic con* 

sider^ etc, 269. 
Measures, metric system of, 802. 
Medicine, works on, received, 806. 
JfteJb, K R, Actsonidn, 84. 
Memoires de Augustin-Pyramns DeCan- 

dolie, reviewed, A. Onxy. 1. 
MetalUc painting, Oudrct, m 
Mbtajxurot^- 
Amount of manganese in some Irons, 

R, RtchSeTy 120. 
Concentration of silver In lead, Reich. 

119. 
Crystallised silicon In pig iron, R Rich- 

ir,118. 
Desulphnratlon of iron in puddling, R 

Richer, 119. 
^Metallnri^,' J, Arejf, noticed, 11& 
Thallium in fhmace products, TVC T, 
Roepper,4S0. 
Meteorological observations made at U. S« 

Naval Observatory, /. M, OiUiee, 146. 
Mbtboboloot :— 
Abstract of Marietta Meteorological 

Journal, 8, F. EUdreth, 181. 
Atmospheric transparency, R R Euntf 

888. 
Auroral arch, 461. 

Gulf Stream doud bank, R R Burnt, 689. 
Hurricanes at KeyWestLK R Hunt, 896. 
Northers at Key West, R R Hunt, 892. 
Bay-bands, E. R Hunt, 891. 
Works on, received, 817. 
Meteors, periodic, A C, Tieining, 1^. 
Metric system, 802. 
Mnrg, solar spectrum, 418. 
Mfyer, H wm, Jurassic feathered verte- 
brates, 129. 
Mtyn, peat-sandstone, 128. 
Mineral and metal products of Great 
BriUin and Ireland, 288. 

localities in N. Brunswick, Nova Sco- 
tia and Newfoundland, Marsh, 2ia 
Mineralogle, Manuel de, DetCloiMeaux, 298. 
Mineralogy, works on, received, 808. 

MiNBRiLLS:— 

Antimony In New Brunswick, 150. 
Arsenlds of copper, 296. 
Columblte. analysis of, H, Rem, 426. 
CryoUte, ^ 

Galena with octahedral cleavage, 126. 
Klschtlmlte, 427. 
KLschtlm-Parlslt, 427. 
Tellnrblsmuth fh>m Georgia, 99. 



Mining and Smelting Magaxtee, Ml 
{Miocene shells of Atlantic slope, T. X 

Conrad, noticed, 428. 
{Mississippi basin, physical geography of, 
I Humphreys and Abbott's report, 288. 
iMlssissippI river and tributaries, tabular 

view of, 284. 
Mohawk-valley glacier, «7: 2>. i>aiMv948. 
Mooarlse over water. R R JETtmtdOSt. 
\3MUr, A», composition of soils, 298. 
MOmt, C, Heterogenic, ou G^^ration 

Spontan^, 270. 



National Academy of Sciences, organized, 
462. 
Almanac, etc, 1868, 465. 
NebuUe, see Astronomy. 
NkJdh, J., changes In wine, 250. 
correspondence of; 260. 
Theorfe Physique des Odeurs et de» 
Saveurs, noticed, 270. 
Nile Inundations, causes of, W, Rrrd, 62. 
Nitrification, 118, 263. 

history of the theory of, 271, 409. 
Nitrite of ammonia, atmospheric, R Bohr 
lig,4a&. 

formed under the influence of 
heat, SehMMoi, lia 
Nitrogen question, /& W. Jokmfm, 42a. 
Northers at Key West. R R Hunt, 888. 
Northwest Boundary Survey, 289. 

0. 

Oaks, new character In A-ult, Aiph, !>•- 

CandoUe, reviewed, 480. 
Obion river basin, 288. 
Obituary :— 

M. N. Blytt, 449. 

Wm. Borrer, 449. 

Asahel Clapp, 806, 450. 

A. £. P. de Gasparin, 261. 

Ben). D. Greene. 449. 

E. F. Jomard, 261. 

D. G. von Kleser, 449. 

M. 0. Leavenworth, 806, 45L 

Jas. T. Mackav, 449. 

Theodore Parkroan, 155. 

Jas. A. Pearce, 155. 

Jas. Renwlck, 806. 

H. H. de Senarmont, 260. 

Chas. W. Short, 451. 

Joachim Steetz, 449. 

John Tweedlc, 449. 
Odeurs et Saveurs, Theorie Physique dea, 

/. mekUe, 270. 
Ohio river basin, 280. 
Ordway, /. 2C, waterglass, 185. 
Oxyethjlene bases, Wurtz, 114. 
Oxygen, aUotropic form, JSchimbein, 111. 
nindamentai properties, HMt, 112L 
new process for, /. Webeter, 283. 
used to counteract gangrene, Rof- 

naud.'Sm, 
Owen, Richard, Geological Reconnolssanee 

of Indiana, by D. D. Owen, noticed, 154. 
Ozone, preparation of; SchSnbein^RSttfftr, 

and nitrous add, 268. 
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P. 

Ftilntlnr, metallic, OudreSy 264. 
Pala8terina(?) Jamesil, /. D. Dana, d9S. 
Paris, Carte AgroDomique det Environt 

de, A, Delme, 270. 
Pftrkman, Theodore, obituary oi; 155. 
Buteur, member of French Academy, 808L 
Pearce, Jaa. A., obituary of; 155. 
Peat-sandstone, Meyn, 123. 
Airoe. C. &, diemlcal theory of Interpeao- 

tration, 78. 
Peunsvlvania, magnetic survey of; A. D. 

Penobscot-bay glacier, 249. 

Jtrcjf, /., * Metialui^gv/ noUced, lia 

Permian and Carboniferous, species com- 
mon to, J, W. Kirkby^ 188. 

Philadelphia Acad, of Nak Scl, proceed- 
ings of, 156. 

Photograpliie consider^ comme art et 
comme Industrie, Mojfer et Pierwony 2091 

Photoorafht : — 
Action of light on sensitive plate, FWa2, 

286. 
Formula for collodion, JeanreMtud, 419L 
Globe lens for camera^ C. Sellen^ 819. 

Physical Geogr^hy of Mississippi basin, 
Humphreys and Abbott^ Report, 283. 

Platinum and platinum metals, 266. 

Pleurodyctium problematicom, d Bomin- 

Portland Soc of Nat. Hist, proceedings 

of, 295. 
Preservation of wood, Ixmparent^ 267. 
Prisms of bisulphid or carbon for spectnd 

analysis, 0, Jv. Hood, 856. 
Proceedings received, 808. 

Boston Soc. of Nat. Hist., 156. 

Philadelphia Acad, of Nat. ScL, 156. 

Portland Soc of Nat. Hist.. 295. 
Prodromo della Iconografla Generale 

deffU Ofidi, G. Jan, reviewed, 455. 
ProcD'omus of the History, Structure and 

Physiology of the Lucemarise, K J. 

Clark, noticed, 459. 
Protozoans, oceanic, related to sponges, 

/. D, DanaJS&d. 
Prwaneher, JL, Flore Canadienne, etc, 

noticed, 445. 
Pyroschlsts, history of; T. 8, Munt^ 157. 
analysis of; WhUney, 160. 



QueUlei, A., Sur la Physique du Globe, 
reviewed, 152. 



y, iL C, glacial origin of lakes, 824. 
"hergy urine of oxen, 291. 
Ray-bands, & R Hurdy 891. 
Red Disease of Cayenne, 266. 
Red river basin, 224. 
Refraction of fluid homologous co 

pounds, indices o^ LandoUy\Vi. 
Renwick, James, obituary of, 806. 
Revolving dislcs, appearances produced by, 

0. NTSoody 357. 
lUicK, concentration of silver in lead, 119. 
JHchteTy R,y amount of manganese in some 

irons, 120. 



mehkTy R, crystallised silicon in piglroot 

iia 

Desulphuration of iron in puddling, 
119. 
Roqapety W. T., thallium In fhmace pro> 

ducts, 420. 
RomtU^ar. a, Pleurodyctium problematic 
cum, 82. 
Leptocoelia concaTa, 84. 
Roody a N.J appearances produced by re- 
volving disks, 867. 

Bisulphid of carbon prisms for spec- 
tral analysis, 856. 
RHtherfurti L, JV., Astronomical observa- 
tions with spectroscope, 71. 

Companion to Sirius, steUar spectra, 
and spectroscope, 407. 

& 

St Francis river basin, 227. 
iSfc*<Ktr<r, O. C, origin of nitrites, 40QL 
ScheereTy arsenlds of copper, 296. 
Sehtwrtr-Ktdintry A.y Prlnclpes Elemen- 
taire de la Theorie Chimique des l^pea 
Appliqu^e aux Combinaslons Organ- 
Iques, noticed, 270. 
Sehonb^Hy allotropic form of oxygen. 111. 
peroxyd of hydrogen, 114. 
formation of nitrite of ammonia, 118. 
preparation of ozone, 111. 
SehuUzy Max.. chemistry of germination, 

noticed, 290. 
Science of International Exhibition, 0. C. 

Jfor«V256. 
SidiUoty uistoire des Arabes, noticed, 2O0L 
Seemanny Ry vegetable productions of F^i 

Islands, noticed, 446. 
SeUeny O.y Globe lens for photographic 

camera, 819. 
Senarmont, H. H. de, obituary, 260. 
Sheffield Laboratory Contributions, 94. 
Shooting stars, see Astronomv. 
Silica, occurrence oC in the higher planta, 

STW. Johnaofiy 124. 
Silicon, crystallized, in pig-iron, R Riek- 

toTy 118. 
SiaimaTiy Ry Jr,y note on Quetelet's Phys- 
ique du Globe, 164. 

book noUces, 184^ 146, 152, 808, 804, 
806. 
National Academy of Science, 462b 
obituaries, 155, 806. 
technical chemistry, 283. 
spectroscope, 408. 
Silver, concentration of, in lead, JSfieA, 110. 
Sirius, companion to, L. M. Rutheifurd^ 

Smithsonian Institution, explorations en- 

couraged by, 286. 
Societies, see Proceedings. 
Sodium line D, analysis of, L. M, Ruthet- 

furdy 407. 

spectrum, Fizeau — 0(66«, 414. 
Soils, composition of, A. MiuUry 292. 
Solar spectrum, Merxy 413. 
Solubilities. DlcUonary of, F.H. Stcrer. 808. 
Solution of Ico on inland waters, R F, 

Hdrrut(my49. 
Sander and Uarveyy Flora Capensis, no- 

Uced, 444. 
Species, study of, AlpK IkCandolUy 48L 
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l^>6ctim of aUuOlne metalt, Woff 9Skd Dior 
con, 411 
stellar, L. M, RuihnfSird, 407. 
Spectral analjsU by prUms of flint glass 
and bisulphid of carbon, 0. N, Bood^ 856. 
contributions to, BbUgtr, 414. 
Spectroscope, now form, LiUrow. 418. 
L. M. Mutherfurd, 407. 
for astronomical obsenrations, L, M. 
Jtutherfurd, 71. 
new form, W. OiNm, 110. 
Spectmm, solar, Men. 41& 

Frannhofer lines in, AnaMm^ 411. 
Sphaena of New Jersey, C. 7. Awkii^ 968. 
Star^ower in 15d5, 4&L 
Starch, amount ot in various seeds, Dra- 
ffendarff.ias, 
quantitative determination of, JDra 



gendorff, llfl. 
}teet£, Joai 



SteetE, Joachim, death of, 449. 
SHmpmm, TT., classification of Bracbyura, 
etc. 189. 
Diatoms on deep sea bottoms, 464. 
genus Diplothyra, 465. 
review of Conrad's Catalogue of Mio- 
cene Shells, 42a 
Stohwuuunrlne of oxen, 291. 
Storer, F. H., Dictionary of Solubilities, 

noticed, 303. 
Strahly classification of Bracbyura, 189. 
Sur la Physique du Globe, A, Quddely re- 

viewed, 152. 
Sorvev, Coast, report, 289. 

of Hudson Bay territory, 287. 
of Nortliwest Boundary, 289. 
of peninsula of California, 286. 
Susquchannah-valley jBTlacier, 249. 
Synopsis Plantarum Vitiensium, noticed, 

44ow 

T. 

T^^grapbie Electrique, manuel de, Bre- 

guet^ noticed, 269. 
Temperature, extreme, variation of^ in 
temperate zone, H*. DennU^ 44. 

observations, method of reducing, J. 
2). EvereU, 17. 

remarks on Everett's article, E, 
Xoomis, 81. 
Tendrils of Virginia creeper, Ac, A. Oray^ 

445. 
Thallium, Dumaa^CrookM^^^tZ, 

in furnace products, W. T, Soepper, 
420. 
Theorie Physique des Odeurs et des Sa- 
veurs, /. yieklhy noticed, 270. 
des Series, Laurmty noticed, 270. 
Torrey^ /., octahedral galena, 126. 
TVMm, O, W.^ Jr.^ monograph of Phola- 

dacea, Ac, noticed, 29C 
Tunner^ Bessemer's process, 421. 
Tweedie, John, death of, 449. 
Tioining^ A, C, remarks on meteors. 149. 
shoothig stars of Nov. 1862, 1^ 



UnionidsB, observations on, X Lea, no- 
ticed. 148. 

Unit^ des Races Humaines, Ladeei-Boehe, 
270. 

U. S. Naval Observatory, observations 
made at, /. M, OUliet, noticed, 146. 



VanBeuvd, J, A^ Indian ntce of Hayti, 17L 
VentilaUon at Key West, K R HmU, 804. 
Vermont, Geology of, price raised, 48a 
Vertebrates, feathered, in Jorassic, A. 

Waaner—H: von MefSTy 129. 
Vis Tellurique, Biffuyer de ChaneourMe^ 

noticed, 270. 
Vites Boreali-Americann, IS. Dyrand^Ch, 

JOetMouline^ reviewed, 446. 



Wagner^ A.^ Jurassic feathered reptOes, 

Waterglass, Ji M. Ofdvay, 185. 
Water moonrise, B. R Hunty 895. 
Waietrn^ J, C, corrections of elements of 

a comeL 218. 
WebtUr^ J., process for o3^gen, 288. 
Weights, metric system, 9&, 
White river basin, 225. 
Wieke^ estimation of lime, 116. 
Winchdl, A.y identification of CaUkill and 

Chemung groups, 61. 
Wine, changes in, /. NieJdh. 250. 
Wolf and maeon^ spectra of metals, 414. 
Wood, preservation of, 267. 
Woodtoard, H.y Arch»opter3rx lithograph- 

ica;i82. 
WurU^ oxyethylene bases, 114. 



Yazoo river basin, 282. 
YcUow fever, E. R Huni, 805. 

z. 

Zodiacal light at Key West, Btrnt, 88& 
ZooLOOT ;— 

Classification of Bradiynra, W. 8Hmp- 
son, 189. 
of mammals, /. 2>. Dona, 65. 

Diatoms on deep sea-bottoms, W, Stimp- 
son, 454^ 

Evidence as to Man*s place in nature, 
T. K Huxley, reviewed, 451. 

Hairs collections at Frobisher Bay, 0, 
N. Lawrence^ 295. 

JatCe Prodromus of the Ophidia, re- 
viewed. 465. 

Lucemana the coenotype of AcalephK, 
H. /. Clark, 846. 

Observations on genus Unio, Z Lea, no- 
ticed, 148. 

Oceanic Protozoans related to sponges, 
/ 2>. Dana, 886. 

Works on, received, 808w 
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